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1. General Introduction 

The development of aqueous radiation chemistry, 1 

and especially the pulse radiolysis technique,2 has pro
vided chemists with a very simple and clean method of 
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generating and studying the reactions of unstable spe
cies in aqueous solution such as organic and inorganic 
free radicals and metal ions in unusual oxidation states. 
This review comprises a critically evaluated compila
tion of the rate constants which have been measured for 
the reactions with solutes of the hydrated electron, 
e aq -, the hydrogen atom, H·, the hydroxyl radical, ·OH, 
and its basic form, the oxide radical ion, ·0 -. A knowl
edge of these data enables the chemist to choose the 
appropriate conditions for generating the species of in
terest starting with these free radicals, and this knowl
edge has many applications in the whole field of 
chemistry in aqueous solution. 

Many reviews, data compilations, and monographs 
have been published on the reactivity of transients from 
water. 3

-
10 This compilation contains data published 

through 1986 and is a complete reevaluation and update 
of the earlier NSRDS-NBS reports 8-10. 

1.1. Properties of e aq -, H·, ·OH and ·0-

The properties of these species are listed in Table 1 
and their optical absorption spectra are shown in Fig. 1. 

1.1.1. The Hydrated Electron 

The hydrated electron may be visualized as an excess 
electron surrounded by a small number of oriented wa
ter molecules and behaving in some ways like a singly 
charged anion of about the same size as the iodide ion. 
Its intense absorption band in the visible region of the 
spectrum makes it a simple matter to measure its reac
tion rate constants using pulse radiolysis combined with 
kinetic spectrophotometry. 

As expected from its standard reduction potential 22,29 
of -2.9 V, the hydrated electron reacts rapidly with 
many species having more positive reduction potentials. 
Its mode of reaction can be generally represented as the 
one-electron transfer process . 

(1) 

where n is the positive charge on the solute, although in 
some cases the electron adduct immediately dissociates. 
Its rate constants range from _10 1 L mol- I s -1 up to 
the diffusion controlled limit but the activation energies 
are invariably small and lie in the range 6-30 kJ mol-I. 
This suggests that the dominant kinetic parameter is the 
availability of a vacant orbital of the solute into which 
the electron can transfer. 

The hydrated electron acts as a nucleophile in its re
actions with organic molecules, and its reactivity is 
greatly enhanced by electron-withdrawing substituents 
adjacent to alkene double bonds or attached to aro
matic rings. Increased reactivity is also observed when 
organic molecules contain substituent halogen atoms, in 
which case the negative ion formed in Eq. (2) rapidly 
eliminates the halide ion. 

eaq - + RX -+ RX- -+ R· + X- (2) 
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TABLE 1. Properties of the primary water radiolysis species in aqueous solution, eaq -, H·, ·OH and ·0-

Absorption maximum a (nm) 
Extinction coefficienta, E (L mol-I cm- I

) 

dhv/dT (0 to 100°C) (eV K -1 X 103) 
Half-width (e V) 
Oscillator strength 
ESR g-factor 

ESR line width (gauss) 

ESR hyperfine coupling constant (gauss) 

Charge 
Radius (cm X 108) 

Primary yield b (molecules per 100 eV), pH 7 
Diffusion coefficient (cm 2 S-1 X 105) 

Equivalent conductivity (mho em 2) 
Mobility (cm 2 V-I S-I X 103) 

Reduction potential (V) 

pKa 
t:JI (ionization) (kJ mol-I) 
Electron affinity (e V) 
fl.Gro (kJ mol I) 

t:JIf o (kJ mol-I) 

S" 298 (J mol-I K -I) 

aG(hydration) (kJ mol-I) 

aH(hydration) (kJ mol-I) 

M(hydration) (J mol-I K -I) 

aSee Fig. 
bSee Sec. 2.1., Fig. 2. 
c(HzO + e - eaq -) 
d(H20 + e + H+ --')0 .Haq) 
e(·OH + e - --')0 OH-) 
r(.OH + e - + H + --')0 H 20) 
8(.0- + e- + H+ OH-) 
h(H. + H 20 --')0 H 30+ + eaq-) 
i(.OH + H 20 H 30 + + .0-) 
jGas phase. 

eaq 

720 
19000 (720 nm) 
-2.9 3 

0.93 3 

0.713 
2.000217 
2.00033 25 

2.0002, 2.0003 24 

<0.06 24 

<0.15 29 

-1 
2.5 <; r <; 3.03 

2.98 1,13 
2.6 
4.90 3,18 
4.75 1.14 

1903•18 

1.983,18 

1.8 14 

_2.77e3 

-2.6cl 

_2.9 c22 

_2.87 c29 

216 29 

277135 

-157 13 

277 135 

-136.4m 35 
-153 11 

13 13 

65 135 

69.8 m35 
65.2ln 

-156 13 

-159 13 

-1671.l2 
_142m35 

-7.9 13 

49 m35 

k5.8 eV calcd. for aqueous phase 6 based on gas phase value of 2 eV. 
'Based on convention that Mro, aGro, and So for Haq + O. 
mBased on values for Haq +: A.Hro 413 kJ mol-I, 
aGro 434 kJ mol-I, and SO -4.89 J mol-I K -I. 

H· ·OH 

<200 -225 
1620 (188 nm) 540 (188 nm) 

2.00210 20 

503.0 19 

503.220 
0 0 

2.216 

0.6 2.7 
8 37 2.3 6.23 

738 2 16 

2.137 

-2.1dl 1.77e31 
_2.3 d22,29 1.89 c32 

1.91 e33 
2.59f31 
2.72f32 
2.74(" 

9.6h22 11.9i 11 

4221 
0.776j23 1.83j,k 27,26 
2222'> 13 31 ,:>-+ 

222 15 25 32 

27 33 

19 29 

35.7139 

213 29 _727 

214 15 _429 

38 15 96 27 

18 29 -1032 
-21 31 

_42 29 

_3 29 

515 

·0-

240 
240 (240 nm) 

-1 

1.64831,34 

1.76832 

1.78 g33 

~O2~ 

9232 
95 33 

93 21 

81.2 31,34 

103139 

38 21 

13 29 

_438 31 

_415 139 

-473 21 
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FIG. 1. Optical absorption spectra for eaq -, H', 'OHand '0-. FigurepreparedbyG. L. Hug from spectra in 
NSRDS-NBS 6930, 

1.1.2. The Hydrogen Atom 

The hydrogen atom is the conjugate acid of e aq -, and 
it is the major reducing species in acidic solution, Eq. (3). 

(3) 

It absorbs only weakly in the ultraviolet so that its reac
tions are not readily measured by observing H· itself. 
With a reduction potential 22,29 of - 2.3 V the ~ydrogen 
atom is a slightly less powerful reducing agent than e aq -, 

but its chemistry is often quite different. It readily re
duces inorganic ions having more positive reduction po
tentials than itself, but often at slower rates than e aq -. In 
some cases, in highly acidic solution, it effectively reacts 
as an oxidant, forming a hydride intermediate which de
composes to molecular hydrogen and the oxidized so
lute40,41, for example, 

1- H+ 
H· + 1- ~ HI- ~ HI22- ~ H2 + 12-, (5) 

The hydrogen atom reacts with organic compounds 
by abstracting H from saturated molecules and by 
adding to centers of unsaturation, for example, 

H· + CH30H ~ ·CH20H + H2 (6) 

H· + CH 2 =CH 2 ~ ·CH 2CH 1• (7) 

In this respect it resembles the hydroxyl radical, al
though the latter is more reactive and less selective in 
abstraction reactions. A good illustration of the different 
chemistry of H· and e aq - is provided by their reactions 
with chloroacetic acid, as shown by Eqs. (8) and (9), 

H· + CICH2C02H ~ ·CHCIC02H + H2 (8) 

eaq - + CICH2C02H ~ ·CH2C02H + Cl- . (9) 

1.1.3. The Hydroxyl Radical 

The hydroxyl radical is a powerful oxidant, having a 
standard reduction potential 31-33 of 2.7 V in acidic 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

solution and 1.8 V in neutral solution where the free 
energy of neutralization of OH - by H + is not available. 
The reaction of ·OH with ions is often represented as a 
simple electron transfer, 

.OH + sn ~ sn+l + OH- (10) 

where n is the charge on the ion, but such a simple step 
is unlikely because of the large solvent reorganization 
energy involved in forming the hydrated hydroxide ion. 
Instead, it is suggested 42 that an intermediate adduct is 
formed. Such an adduct is observed in the oxidation of 
halide and pseudo-halide ions, 

·OH + X- ~ HOX-. (11) 

Although there are several examples of ·OH reacting 
with inorganic ions at the diffusion controlled rate, rate 
constants for oxidation of many aquated metal cations 
seem to be no more than ,....,3 X 108 L mol- 1 S-I. A 
suggested reason 43 for this is that ·OH abstracts H from a 
coordinated water molecule and this is followed by elec
tron transfer from the metal to the oxidized ligand. 

.OH + Mn+H20 ~ Mn+OH ~ M(n+l)+ + OH- (12) 

An alternative proposal42 is that ·OH adds to the metal 
ion to increase its coordination number and oxidation 
takes place via an inner-sphere mechanism in the equi
librium stage. 

[M(H20)Jn+ + ·OH ~ [(H20hM-OH]n+ 

(13) 

It is known that M n+OH is indeed the initial product 
when M n+ = Tl+, Ag+, Cu2+, Sn2+, Fe2+ and Mn2+, 
and ligand substitution by ·OH is ruled out because there 
is no correlation between rates of substitution and oxida
tion. 

In strongly alkaline solution ·OH is rapidly converted 
to its conjugate base ·0 - , 

(14) 

with k14 = 1.2 X 10 10 L mol- 1 
S-I, k-14 = 108 

S-1 and 
pKa(·OH) = 11.9. Thus equilibrium between ·OH and 
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·0- is established when k[S] <10 7 
S-I for ·OH reac

tions. ·0 - reacts much more slowly than ·OH with sev
eral inorganic anions, and the rate is immeasurably slow 
with Br-, CO/- and Fe(CN)64

- although these ions are 
all rapidly oxidized by ·OH. 

In its reactions with organic molecules ·OH behaves as 
an electrophile whereas ·0 - is a nuc1eophile. Thus ·OR 
readily adds to unsaturated bonds but ·0 - does not. 

·Both forms of the radical abstract H from C-H bonds, 
and this can result in the formation of different products 
when the pH is raised to where ·0-, rather than ·OH, is 
the reactant. For example, if an aromatic molecule car
ries an aliphatic side chain, ·0 - attacks there by H ab
straction whilst ·OH adds preferentially to the aromatic 
ring. As mentioned in Sec. 1.1.2., hydroxyl radicals and 
hydrogen atoms undergo similar types of reaction with 
organic molecules, but in abstraction from C-H bonds 
·OH is more reactive and less selective than H· because 
the formation of the H-OH bond is 57 kJ mol- I more 
exothermic than the formation of the H-H bond. 

2. Methods of Generation of e aq -, H., 
·OH, and ·0-

All of these radicals are most readily generated in the 
radiolysis of water, which is described in Sec. 2.1. Al
though this is by far the most commonly used method, 
some of the radicals can also be generated in one or more 
of the following ways: (i) photolysis of an appropriate 
solute, (ii) production of H· by electric discharge in hy
drogen gas, (iii) sonolysis of water, and (iv) Fenton-type 
reactions. 

2.1. Radiolysis of Water 

This is summarized in the scheme given in Fig. 2 
where the numbers represent the G-value of each species 
in neutral water. 

G = no. of molecules formed 
100 eV 

(15) 

This scheme represents the sequence of events initiated 
by a fast electron either injected from an accelerator or 
generated in situ by 6OCo ')'-rays. Fast electrons are by far 
the most commonly used type of ionizing radiation. 

The initial radiolysis products are generated in iso
lated volume elements called spurs. As the spurs expand 
through diffusion a fraction of the species react together 
while the remainder escape into the bulk solution. In 
water, 10-7 s is the lifetime of a radical reacting at the 
diffusion-controlled rate with a solute S, whose concen
tration is 10-3 mol L -I, i.e. k[S] = 107 s -1 where k is the 
bimolecular rate constant. Thus, under these conditions 
the yields (G) of eaq -, H· and ·OH available are as shown 
in the scheme at 10-7 s. When k[S] < 107 S -1 the avail
able yields scarcely change provided [8] ~ [radicals], but 
when k[8] > 107 s -1 the yields can increase by 0.3-0.5 

+ e 

4.8 H 30+ + 4.80H 10-14 S 

4.8 e ~q 

spur expansion and reaction 

2.6e;q + 0.6 H + 2.70H 

+ 0.45 H2 + 0.7 H20 2 + 2.6 H30+ 10-7 s 

FIG. 2. Scheme for the radiolysis of water. G-values for species in neutral 
water at 10- 16 to 10-7 s after irradiation. In S.l. units the radiation 
chemical yield G is expressed as mol J - 1. The relationship between 
this quantity and that defined in the text is GCmolecules/lOO 
eV) :::::=103.6 G nmolr 1 (0.1036 G ,umolJ- 1

). 

for each lO-fold increase in k[S]. This is an important 
consideration when evaluating, for example, the extinc
tion coefficient of a reaction product. 

In pure water there is scarcely any net decomposition 
because the radiolytic products undergo very efficient 
back reactions. The reactions which occur in pure water 
are listed in Table 2. 

The great advantage of the radiolysis method over 
other methods for generating reactive intermediates lies 
in the fact that the amount of energy absorbed by any 
component of the system is proportional to its electron 
fraction. This means that in moderately dilute (<; 0.1 mol 
L -I) aqueous solution essentially all the energy is ab
sorbed by the water so that the yields of the primary 
radicals, e aq ,H. and ·OH are always well known. 

2.2. Other Methods 

These do not have wide applicability in the context of 
this review but can be useful in certain circumstances, 
for example in providing corroborative evidence for a 
particular reaction. 

2.2.1. Photolysis 

Examples of solutes which can be photolysed to gen
erate some of the primary water radicals are listed be
low. 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 
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TABLE 2. Reactions in the radiolysis of pure water 

Reaction 

eeq + H 20 - H· + OH
eeq- + eeq--Hz + 20H
Ceq - + H· -- Hz + OH-

eeq + ·OH - OH-
eeq + ·0- - 20H-
eeq- + H+ -H· 
eeq + HzO z - OH- + ·OH 
eeq - + H02 - -- 2 OH - + ·OH 
eeq - + O 2 -- 02'-
eeq - + 02'- __ 0 2

2-

H· + HzO-- Hz + ·OH 
H· + H·-Hz 
H. + ·OH--H20 
H· + OH- __ eaq-
H. + HzOz - .OH + H 20 

H· + Oz--HOl · 

H· + H0l' -- HzO z 
·OH + ·OH -- HzOz 
.OH + .0- _ H0

2
-

·OH + H 2 -H· + H 20 
·OH + OH- -- ·0- + H 20 
·OH + H 20 Z -- H 20 + H0l' 

:;;:::!: 01'- + H+ 
·OH + H0 2 - -- OH- + H02• 

:;;:::!: 01'- + H+ 
·OH + H 20 2 + -- H 30+ + O 2 

·OH + HO, . __ H,O + 0, 
·OH + 02'- - OH- +Oz 
·0- + H 20-OH- + ·OH 
·0- + ·0- _ 02z-

·0- + H 2 - H· + OH-
·0- + H Z0 2 -- 02'- + HzO 
·0- + HO z- - O 2,- + OH
·0- + OZ--03-
·0- + Oz·- __ 20H- + O 2 

·Selected value. 
bNo reliable measurement. 

k (L mol- I S-I) 

1.9 X 101 

2k = 1.1 X 10 10a 

2.5 X 10 10 

3.0 X 10 10 

2.2 X 10 10 

2.3 X 10 10 a 

1.1 X 10 10 

3.5 X 109 

1.9 X 10108 

1.3 X 10 10 

1 X 101 

2k = 1.55 X 1010 a 

7.0 X 109 

2.2 X 107 a 

9 X 107 

2.1 X 10 10 a 

_10 10 

2k = 1.1 X 10 10 a 

<' X 10
10 

4.2 X 107 

1.3 X 1010 

2.7 X 107 

7.5 X 109 

1.2 X 10 10 

6 X 109 

8 X 109 

1.8 X 106 

8.0 X 107 

,5 X 108 

4 X 108 

3.6 X 109 
8 

6.0 X 108 

Br03- ~ Br02 + ·0-

2.2.2. High Frequency Electric Discharge 

(18) 

(19) 

(20) 

This method can be used to produce H· atoms in pure 
H2 gas which is then pumped through the vigorously 
stirred sulution. Mass transfer of H· from the gas phase 
into solution has to be taken into account in the kinetic 
analysis. 44 

2.2.3. Sonolysis 

Like the electric discharge method, sonolysis of water 
saturated with an inert gas generates radicals in the gas 
phase, in this case due to decomposition of the water 
vapor at the very high temperatures and pressures 
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generated in the gas bubbles by the ultrasound. 45 Direct 
evidence has been obtained recently 46 that the decompo
sition reaction is 

(21) 

2.2.4. Fenton-Type Reactions 

These are used to generate ·OH, the main reactions 
used being 

The first of these was widely employed 47 before the de
velopment of radiation chemistry; the second, being a 
much faster reaction, provides a convenient method for 
generating secondary radicals for study by esr using flow 
methods. 48 

3. Kinetic Features of Reactions of 
Transient Species 

By their very nature, transient species can only be 
measured using fast reaction techniques. These involve 
pulse methods in which either absolute rate constants are 
obtained by direct observation of the decay of the tran
sient or the growth of its product, or, where only rela
tive rate constants can be deduced, from measurements 
of product yields using the comp~tition method. The lat
ter method is also used in continuous radiolysis, but here 
it is inherently less accurate unless the mechanism by 
which the measured products are formed is known com
pletely. 

3.1. Direct Method 

Ideally conditions are chosen such that only one pri
mary radical is present and the concentration of the reac
tive solute is high enough to ensure that pseudo-first 
order kinetics are obeyed. As noted above, the reaction 
may be followed by monitoring the decay of the primary 
radical, which is generally the case for eaq - because of 
its very suitable absorption spectrum (see Fig. 1), or by 
monitoring the growth of the product, which is usual for 
H·, ·OH and ·0- because their spectral properties are 
quite unsuitable for monitoring their decay. In all cases 
the concentration of the reactive solute should be varied 
to demonstrate that the pscudo-fu:st order rale cunslant 
is proportional to the solute concentration. This elimi
nates error due to reaction of the primary radicals with 
themselves or with impurities in the solvent. 

3.1.1. Sources of Error 

One source of error arises when the conditions speci
fied above are not, or cannot be, fulftlled. Reasons for 
this include limited solubility of the reactive solute, or 
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t' ..... , • ,h"('rvability of the product necessitating a higher 
d'~11 Idl'lll dose per pulse, both of which can result in a 
, ... ' tl' III of the primary radicals reacting with themselves 
'" .. '"IIH'tition with their reaction with the solute. These 
· . ',1I1,ltons are not always recognizable from the kinetics 
,,1"'11" and so one should demonstrate that the yield of the 
I . ,l' 111111 product matches the yield of the primary radi
• ill 

III most cases the reaction product is itself a free radi
i III Ilnd so is an unstable species. Therefore, when the 
ylllwth of such a transient product is being measured, 
• I If I (·ctions for its simultaneous decay should be applied. 
"v,llin, it is not always obvious from the growth kinetics 
Itillne that such corrections are necessary, but measure
IIWl1tS of the yield of the product and its relative stability 
w til clarify the situation. 

Sometimes there can be more than one step involved 
111 the formation of the observed reaction product from 
t he primary radical so that the rate of formation of this 
product is not a measure of the rate of reaction of the 
primary radical. Well known examples of this are the 
reactions of ·OH with halide and pseudo-halide ions 
(X-) where the first product is HOX· although the 
measured product is ·X2-. 

·OH + X- ~ HOX·- (11) 

HOX·- ~ X· + OH- (24) 

(25) 

Instrumental errors can arise in the kinetic spectro
scopic detection and analysis of transient species, from 
the lack of adequate calibration of the detection equip
ment. 49 Oscilloscope, digitizer or streak camera time
base calibration, in particular, is essential for accurate 
half-life or decay rate determinations. In computer-auto
mated or manual computation of transient decay curves 
or other kinetic results, the adequacy and validity of 
computer programs or analytical methods designed to 
assess kinetic order parameters, and curve fitting, good
ness-of-fit criteria or regression curve analysis, will also 
influence the overall accuracy obtained. Other practical 
considerations include an assessment of the stability of 
the solute under pulse radiolysis conditions in particular 
by the intense illumination from the analyzing light 
source and any deleterious effects from the machine dark 
current or from multiple pulses of ionizing radiation to 
the solution. 

3.2. Competition Kinetics 

This method is used in pulse radiolysis when neither 
the primary radical nor the reaction product can be ob
served directly. The general scheme is shown below 
where R· represents the primary radical, S the solutes 
and P the products, 

k2 
R· + S2 ~ P 2 

so that if PI is the observable product 

G(R·) 

G(P l ) 

(26) 

(27) 

(28) 

Ideally, concentrations of S 1 and S2 are chosen so that 
reaction is complete during the pulse and [S 2]/[S 1] is 
varied over a suitable range, but with ~ki[Sa kept con
stant so that G(R) does not vary (see Sec. 2.1). 

3.2.1. Sources of Error 

Generally, conditions can be chosen to eliminate reac
tions of the primary radicals with themselves, but this 
should be checked by measuring G(P 1) in the absence of 
S2, and by showing that G-values are independent of 
dose per pulse. Care should be exercised in the choice of 
the reference solute, S 1; in some cases where PI is not 
formed in a single step, e.g. 

(29) 

the intermediate species X may react with S 2 leading 10 

an erroneous evaluation of k 2' This situation has been 
identified when SCN - is used as the reference solute, 50 

and can be revealed by the use of more than one refer
ence solute to measure k 2• Indeed, it is good practice to 
use more than one competitor to measure the same rate 
constant. This also helps to reveal any errors in the refer
ence rate constant. 

Errors can arise, of course, through misinterpretation 
of the experimental data. This can happen particularly 
when reactions of ·OH and/or ·0- are being measured 
in alkaline solutions where both forms are present in 
equilibrium, Eq. (14), under normal conditions. 51 A typi
cal fault is to assumc, for cxample, that in 1 mol L - 1 

OH-solution the equilibrium in Eq. (14) lies wholly to 
the right and to attribute any measured rate constant to 
the reaction of ·0-. However. in reality. the system 
comprises 1 % ·OH so that if the observed rate constant 
is l00-fold lower than that known for the reaction of 
·OH with the same solute, it means that ·0 - must react 
at an even slower rate, if it reacts at all. 

3.3. Steady-state Method 

In principle the competition method can be used in 
steady-state experiments and, in fact,' much reliable data 
has been obtained in this way. It is an inherent weakness 
of the steady-state method, however, that only the per
manent reaction products can be measured and so con
siderable reliance has to be placed on an exact 
knowledge of the reaction mechanism leading to their 
formation from the primary radicals. 
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The most reliable systems are those where the mea
sured product is formed in a single step from the primary 
radical and is itself unreactive towards other radicals. 
Thus relative rate constants of H· can generally be mea
sured reliably by steady-state methods by choosing a pair 
of competing reactions where one produces H2 and the 
other does not, for example, 

H· + S~not H2 

(30) 

(31) 

where RH is a saturated organic molecule with a single 
kind of C-H bond and S is the solute whose rate constant 
is sought. 

3.3.1. Sources of Error 

Without doubt the greatest source of error in the 
steady-state method is the lack of mechanistic informa
tion. Because of the very much longer timescales and 
lower dose rates as compared with the pulse method (see 
Sec. 3.2), relatively unreactive secondary species can in
terfere, whereas they are essentially inert on the 
timescales of the pulse experiments. 

4. Reaction Rates for the Hydrated 
Electron 

4.1. Methods 

4.1.1. Direct Method 

Because of its intense optical absorbance in the visible 
and near infrared regions of the spectrum. e aq is most 
conveniently and reliably observed directly using pulse 
radiolysis, and the majority of rate constants included in 
Table 6 have been measured by the method of decay 
kinetics (d.k.). When the hydrated electron is formed ra
diolytically it is produced concomitantly with the other 
radiolysis species H· and ·OH. Therefore care must be 
taken to ensure that competing side-reactions involving 
other reactive intermediates or impurities are minimized. 
One way commonly used to achieve this is to add a scav
enger that removes. or converts to unreactive products. 
all but the reactive species under study. In the case of 
eaq -, the use of tert-butyl alcohol is generally accepted 
as an effective means of removing ·OH and, to a lesser 
extent, the lower yield of H·. 

(CH3)3COH + ·OH ~ ·CH2C(CH3hOH + H 20, 
k = 6 X 108 (32) 

(CH3)3COH + H· ~ ·CH2C(CH3)20H + H 2, 
k = lOS (33) 

It must be remembered that any experimental determi
nation of e aq - rate constants, based on observing e aq -
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decay or the appearance of transient product species is 
subject to experimental errors and uncertainties, and ne
cessitates certain assumptions and needs the correction 
of observed data for potential errors. 

Corrections must be made for competing reactions, 
Eqs. (34-36), involving solute S, e aq ... and any impurities 
I (including H + and O2 for example). 

(34) 

(35) 

I + e aq - ~ products (36) 

(37) 

The differential equation for the hydrated electron reac
tion is: 

which can be integrated, but does not yield simple expo
nential decay of the hydrated electron. If reaction (34) is 
the dominant reaction, the decay approaches simple ex
ponential and corrections for the "observed" rate con
stant can be derived for the limiting cases ([I] ~ 0), ([H.] 
~ 0) and ([eaq -] ~ 0). 

In order to minimize errors associated with the radia
tion chemical conditions and design of the experiment, it 
is necessary to reduce the contribution from reactants 
other than the solute reacting with e aq - (i.e. by using pH 
buffers to control [H+] and degassing solutions to re
move oxygen). reduce the contribution from other pri
mary radicals by use of scavengers, controlling the 
temperature and/or ionic strength, reducing impurities, 
and operating at low doses to minimize the bimolecular 
reaction, Eq. (35). Each experimental rate constant de
termination should preferably be derived from results 
obtained for a series of different doses and solute concen
trations. 

4.1.2. Competition Kinetics 

Data are also included in Table 6 in which the rate 
constants are obtained by steady-state or pulse radiolysis 
competition kinetics (c.k.). Less than 5% of the hydrated 
electron rate constants in Table 6 have been determined 
by this method. In competition kinetics, the rate constant 
k for the reaction of e aq with a solute is determined 
relative to that with a competing solute whose rate con
stant k c is known. This is generally done by monitoring 
the decrease in the yield of the product P of the reaction 
between e aq - and competitor with increasing solute con
centration: See Sec. 3.2, Eqs. (26-28). Competing reac
tants which have been succesfully used to determine 
relative rate constants are listed in Table 3a. 
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TABLE 3a. Selected e aq - rate constants 

Reactant 

Hydrogen ion 
Oxygen 
Nitrous oxide 
Nitrate ion 
Chloroacetate 
Bromophenol 

aLow [H+] or 1_ O. 

2.3 X 1010 a 

1.9 X 1010 

9.1 X 109 

9.7 X 109 

1.0 X 109 

7.0 X 109 

4.2. Evaluation of the Data 

Rate data were selected as suitable for inclusion in this 
listing on the basis of the best available direct determina
I ions, preference being given to data derived from pulse 
radiolysis or other kinetic or time-resolved methods ca
pable of monitoring either the e aq decay or the forma
tion of the transient product of its reaction with the 
:-.olute. Also, high priority was given to those entries 

derived from publications containing the most compre
hensive information concerning the experimental 
methodology, errors, conditions of the experiment, de
tails of parameters needed for the unambiguous indentifi
cation and characterization of the reactive species and 
nature of the reaction, and those factors influencing or 
controlling the reaction kinetics. Consideration was 
given to the date of publication and the consequent de
velopments in physical and chemical techniques of pro
duction, detection and kinetic analysis of transients, and 
the uncertainty and errors associated with computing 
rate constant data. 

4.2.1. Selected Rate Constants for e aq -

Reactants and their rate constants selected as refer
t:m;t: valut:s fur eumpt:titiun kindie studies are shown in 
Table 3a; those values have been listed in bold face at the 
head of the entries in Table 6. The reference values have 
been obtained from pulse radiolysis determinations and 
selected on the basis of internal consistency with values 
obtained by direct methods. The selected rate constant 
for the reaction of e aq with H + is only strictly applica
ble at low ionic strength. For I > 0.05, the authors' val
ues for k(e aq - + H+) have been used and are included 
in the Comment. 

All rate constants measured relative to these reactants 
have been renormalized to the selected values. Other re
actants that have been used with less reliable results in 
competition kinetic studies reported in Table 6 are: ace
tone, copper(II) ions, and peroxydisulfate ions. Data 
judged acceptable for inclusion in the compilation, in the 
case of multiple entries for a given solute, have been 
averaged and the average is listed at the head of the 
values used to obtain the average. No average is given 
for multiple values that diverge by more than a factor of 

two nor those where different ionic strengths can lead to 
divergent values. 

4.2.2. Ionic Strength Effects 

Since e aq - is a negatively charged species, it will be 
influenced by electrostatic charges on the solute, and its 
reactivity will be dependent upon the ionic strength I of 
the solution: 

1= i ~ Z j
2 C j (39) 

I 

where C j and Zj are the molar concentration and the 
number of charges of the solute components i, respec
tively. 

According to the Br<fmsted-Bjerrum equation: 

k 
log ko = (40) 

where k and ko are the rate constants at ionic strength I 
and zero, respectively. 

Rate constants corrected for ionic strength have been 
quoted when reported by the authors and "k cor. for I" 
has been added to the comments; k obs is also given in the 
comment, if available. The reviewers did not attempt to 
make corrections for ionic strength because of uncertain
ties such as actual charge on the ions, concentrations, 
etc. 

5. Reaction Rates for the Hydrogen Atom 

5.1. Methods 

5.1.1. Direct Methods 

Because the H· atom absorbs light only in the ultra-vi
olet region of the spectrum, mainly below 200 nm, direct 
observation of decay of the transient using kinetic opti
cal spectroscopy is not a suitable technique. Directly de
termined rate constants listed in Table 7 include those 
ohtained from direct observation of the absorbing tran

sient products of the H· atom reaction with the solute by 
optical methods. Rate constants have also been deter
mined by direct observation of the H· atom generated by 
pulse radiolysis by esr or by competitive reduction of the 
esr signal due to the addition of solutes. 19,20,52,53 Observa-
tion of the hydrogen atom esr signal is possible because 
of its enhancement by spin polarization effects and its 
decay is followed to give a pseudo-first order rate in the 
presence of a solute. 

5.1.2. Competition Kinetics 

Many H· atom rate constants have been determined 
indirectly by steady-state or pulse radiolysis using com
petition kinetic methods. Here the rate constant for the 
reaction of H· atoms with a solute S2 is compared with 
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the rate constant k 1 for the reaction with a competitive 
solute, S l' In competition kinetics, the relative yield of a 
product is monitored as a function of the ratio of solute 
to competitor concentration: See Sec. 3.2, Eqs. (26-28). 
In addition to competition kinetics by product analysis, 
rate constants have been determined by the comparison 
of the decrease in the esr signal for the hydrogen atom in 
the presence of competing solutes in a steady-state exper
iment. 

Competing reactants used to determine relative rate 
constants are listed in Table 3b. Other reactants, consid
ered unreliable, that have been used in competition ki
netic studies reported in the main table are: glucose, 
hydrogen peroxide, silver(I) ion, copper(II) ion, iron(II) 
ion, iron(III) ion, nitrate ion, nitrite ion, allyl alcohol, 
benzoquinone, methanol-d 3, 2-methyl-l-propanol, p -ni
trobenzoic acid and phenol. 

5.2. Evaluation of the Data 

The criteria used for evaluating H· atom rate constants 
for inclusion in this compilation are substantially the 
same as those outlined for e aq - data. 

Emphasis is placed on recent determinations contain
ing comprehensive information covering a wide range of 
conditions, quoting errors, and a consideration of the ex
perimental design including the use of appropriate scav
engers and corrections for secondary reactions and other 
complicating circumstances. Other requirements consid
ered important are the evidence supporting first-order 
kinetics, the establishment of conditions for a single reac
tion between reactants and supporting evidence for or a 
means of identifying the species involved and the reac
tion scheme, rate data given for a range of solute concen
trations with matrix corrections for impurities, oxygen 
and self-reactions or secondary reactions (dose and dose
rate dependent), and the selection of appropriate chemi
cal conditions (pH, dose, concentration, etc). 

TABLE 3b. Selected H· rate constants 

Reactant 

Hydrogen atom 
Ferricyanide ion 
Hydroxide ion 
Oxygen 
Benzoic acid (BzOH) 
Ethanol 
Methanol 
2-Propanol 
Formate ion 
d-Formate ion 
Formic acid 
2-Propanol-2d 
2-Propanol-d 7 

7.8 X 109 

6.3 X 109 

2.2 X '10 7 

2.1 X 1010 

9.2 X 108 

1.7 X 107 

2.6 X 106 

7.4 X 107 

2.1 X 108 
8 

2.9 X 1078 

4.4 X lOS a 

9.6 X 1068 

8.9 X 1068 

8Fitted values derived from a comparison 
with those values sel~cted above. 
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Rate constants for reactions of H· with metal com
plexes where atomized hydrogen was produced by elec
tric discharge (see Sec. 2.2.2) were included whenever 
other data were not available; the rate constants should 
be considered to have error limits of a factor of two. 

5.2.1. Selected Rate Constants for H· 

Several reactants and their values of k 1 have been se
lected as reference values for competition kinetics and 
are shown in Table 3b. These values have been obtained 
by pulse radiolysis using either optical or esr detection. 
Additional reference values have been selected for sev
eral reactants with rate constants determined relative to 
the primary reference values. All rate constants mea
sured rdative to thelSe reactantlS have been renurmalized 
to the selected values. 

6. Reaction Rates for the Hydroxyl 
Radical and the Oxide Radical Ion 

6.1. Methods 

These have already been described in general terms in 
Sec. 3. 

6.1.1. Direct Method 

In principle, the most reliable data are to be obtained 
using pulse radiolysis and observing directly the decay 
of ·OH and/or the formation of product, 

·OH + SI ~Pl (41) 

In practice, the decay of ·OH generally cannot be fol
lowed because of its weak ultraviolet absorption spec
trum, and of course the formation of PI can only be 
measured when it has a suitable absorption spectrum. 
This is the so-called method of product build-up kinetics 
(p.b.k.), and it generally requires the use of rather low 
cOIlcentratiunlS uf sulute, S l' It is impurtant, therefure, 
either to choose conditions where reaction of ·OH with 
itself is negligible and the product PI does not react fur
ther, or to make appropriate corrections when these con
ditions cannot be realized. 

6.1.2. Competition Kinetics 

This method (c.k.) is quite widely used to measure 
·OH reaction rate constants by pulse radiolysis. A num
ber of suitable standard competitors are available (see 
Table 3c), and it is desirable to measure the unknown 
rate constant relative to more than one of these stan
dards. The competition method has the advantage that 
higher concentration of solutes can be employed, 
thereby eliminating the possibility of ·OH reacting with 
itself, and also shortening the timescale of observation 
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I "II I lc. Selected rate constants for ·OH and ·0-

II,. IIllHlIlatc ion 
11111 "vallate ion 

I ,.,III!IIItIC ion 
I , , ",cyanide ion 
.... ll1k ion 
,\IllS 

'kll/\lale ion (BzO-) 

·OH Reactions 

\' . N -I )imethyl-4-nitrosoaniline (RNO) 
"Ihanot 
,',"mate ion 
Melhanol 
.' Mc.:thyl-2propl1nol (te,.t BuOH) 

Nitrobenzene (NB) 
4-Nitrobenzoate ion (PNBA -) 
}-Propanol 
Thymine (S-MeU) 

Oxygen 
Ethanol 

·0 - Reactions 

3-Hexene-l,6-dioate ion (3-HX) 
Methanol 
2-Propanol 

8.5 X 106 

1.1 X 1010 
3.9 X 10 8 

1.05 X 10 10 

1.1 X 1010 
1.2 X 1010 
5.9 X 109 

1.25 X 1010 

1.9 X 109 

3.2 X 109 

9.7 X 108 

6.0 X 108 

3.9 X 109 

2.6 X 109 

1.9 X 109 

6.4 X 109 

3.6 X 109 

1.2 X 10 9 

6.3 X 108 

7.5 X 108 

1.2 X 109 

and so minimizing the extent of reactions of the product. 
In using the competition method it is obviously impor
tant to state what value of the reference rate constant has 
been selected. 

6.1.3. Steady-State Method 

The steady-state method most frequently involves ei
ther 'Y-radiolysis or the use of the Fenton reaction to 
generate ·OH. In either case rate constants are deduced 
from measurements of stable products. As mentioned 
earlier, the method necessarily requires that the mecha
nism of product formation be known completely, and 
whilst there are numerous examples to show that the 
steady-state method does give reliable results, there are 
many others that show just the opposite. 

6.2. Evaluation of the Data 

All reported values of ·OH and ·0 - rate constants 
have been examined with the aim of obtaining a ~ct of 
valid data. For reasons discussed above, the more reli
able data are considered to be those obtained by pulse 
radiolysis, and of these the most reliable are those con
cordant values which have been obtained by more than 
one method. Where concordant data have been obtained 
by both pulse radiolysis and steady-state methods, the 
latter have been omitted from Table 8 but are retained in 
Appendix C. In many cases only a single determination 
of a rate constant has been made and its value is listed in 

Table 8 regardless of the method of its measurement, 
provided that the value can be judged to be a reasonable 
one, for example by comparing it with data for similar 
compounds. 

6.2.1. Selected Rate Constants for ·OH 

Certain rate constants have been measured many times 
by various methods and their values are considered to be 
well established (Table 3c). These are recommended for 
use in the pulse radiolysis competition method. 

To obtain a self-consistent set of selected values the 
following procedure has been adopted. The rate con
stant for reaction (42) has been chosen as the primary 
standard because it is measureable by direct observation 
of the formation of the stable product Fe(CN)o3-. 

Moreover, this reaction is almost certainly diffusion
controlled, so that if an intermediate adduct of ·OH and 
Fe(CN) 6 4- is formed it must be very short.-lived. Sec
ondary standards were then chosen on the basis that 
their rate constants can be related directly or indirectly 
to k 42' Consider methanol as an example. The value of 
k43 for reaction (43) 

has only been determined by the competition method, 
but the same value is obtained, within the usual error 
limits for kinetics measurements, using eight different 
competitors. It follows, therefore, that the rate constants 
for these eight compounds must be correct. In this way a 
set of selected rate constants has been built up whose 
values are mutually consistent. 

6.2.2. Selected Rate Constants for ·0-

The same procedure has been followed as for ·Uli. 
The chosen primary standard in this case is the rate con
stant for reaction (44) between·O and 3-hexene-l,6-
dioate ion which has been carefully measured 54 by the 
p.b.k. method. 

6.2.3. Comments on Data for ·0-

III gc:nc:ral, rc:actiuns uf -0 - are measured in alkaline 
solution (PH > 13), although reaction (45) has been ex
ploited ss to make such measurements in neutral solution. 

e aq + N 20 ~ N 2 + ·0 (45) 

In all cases it is important to remember that the equi
librium between ·OH and ·0 - is rapidly established so 
that corrections for the presence of ·OH will generally 
be necessary. For the reaction scheme 
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k46 
·OH + S~p 

the observed rate constant is given by Eq. (48), 

kobs = 
k k K.ou 

46 + 47 [H+j 

+~~] 

(14) 

(46) 

(47) 

(48) 

so that by choosing conditions where equilibrium (14) is 
maintained, and by varying the pH, one can evaluate 
both k46 and k 47 unambiguously, provided that the reac
tivity of the solute S does not change in the pH range of 
interest. 

Care is needed in obtaining rate constants for ·0-
when the corresponding rate constants for ·OH are an 
order of magnitude larger. A clear example of this is 
provided hy the system "OH" and "H 202" in alkaline 
solution, where pK a(·OH) = 11.9, Eq. (14), and 
pKa(H202) = 11.7, Eq. (49). 

K 

H 20 2 + OH- ~ H02- + H 20 (49) 

For the reactions, 

(50) 

(51) 

(52) 

(53) 

the observed rate constant, 

kobs = 
kso 

( 1 K.ou ) (1 ~ ) + [H+] + [H+] 

+ 
kSl 

( 1 + K .~H ) ( 1 + [H +] ) 
[H ] KHzOz 

+ 
kS2 

( 1 + [H+]) ( 1 + K Hf2 ) 
K.OH [H ] 

+ 
kS3 (54) 

( [H +] ) ( [H +] Y 1+-- 1+--
K.OH K HzOz 

Fig. 3 shows the experimental values of kobs from five 
investigations 56,57,58,59,60. The solid lines show the contri-
butions of the terms in Eq. (54) for kSl and kS3 using the 
parameters taken from Table 2. The dominant term is 
that for kSI for 10-4 <; [OH-] <; 10-1 mol L -I. The term 
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Fig. 3. Observed rate constant for the reaction of ·OH/·O - with 
HzOVHOz - for 10 _4 " [OH -] " 1 mol L -1. The;; brok.en 
line is calculated by Eq. (54) using parameters from 
Table 2: kso(·OH + HzO z) = 2.7 X 107

, ksl(·OH + HO z-) 
7.5 X 109, ksz('O- + HzO z) « 5 X 108

, and k S3('O- + 
HOz -) = 4 X lOR; the dotted line ... illu:stcate:s the effect of 

ionic strength with kS3 0 = 2.74 X 108 and kS3 = kS3 0 X toM. 
Calculated contributions to kobs by reactions (51) and (53) are 
also shown. 

in kS2 is negligible if kS2 <5 X 108 L mol- I 
S-1 and the 

term in k 50 is also small, negligible for [OH -] > 10 -3 mol 
L -I. The contribution from the term in kS3 becomes sig
nificant at [OH-] :> 10-2 mol L -1 and dominant at 
[OH-] > 10-1 mol L -1. Above 10-1 mol L -I OH-, the 
effect of ionic strength is illustrated using Rabani's 
value S7 (kS3 0 = 2.74 X 108 at J = 0). The calculated 
dotted line shows the contribution from k 53 10 f(l) in this 
region where, 

/1!2 
f(J) = 1.02 1 + J 1/2 (55) 

assuming the ionic strength is the same as the hydroxide 
concentration. 

A number of reported rate constants for ·0 - reactions 
have been omitted from Table 9 because their values 
become negligibly small when k obs is corrected for the 
contribution from ·OH. 

7. Data Fitting and Statistical Analysis 

As is the case with recent compilations of extinction 
coefficients for triplet-triplet absorption 61 and reactivity 
of singlet oxygen in solution 62, the data in this compila
tion have been analysed mathematically as part of the 
effort to find the best value for each rate constant. For 
these data several different algorithms have been tried to 
find "best" values from a network of relative data, the 
values intercompared, and found to be in statistical 
agreement. The method has been used frrst to focus at
tention on cases in which there is disagreement between 
values, thus indicating that further evaluation is re
quired, and second to recalculate rate constants from rel
ative measurements bringing a measure of internal 
consistency to the values reported. 
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IIII' Illethod of data fitting used for these data is not a 
I til. kltst squares method, rather it is a restricted form of 
.... I ,'glllg. Primarily, the distinction is that values that 
,It. wllkly accepted or that are known to have been de-
10 1111111(~d with unusual care and attention to details are 
III tI ·.lIhjccted to the random vagaries of the fitting proce-
011111· .... Thus a set of reference values (see Tables 3a, 3b, 
<1111\ k) was fixed apart from the fitting procedure. The 
liite least squares fitting would require that the rate con
'.Iallts for both competitors in relative rate measurements 
1'1- adjusted; the designated reference rate constants, 
IlIlwcver, were not adjusted. Thus the fitting procedure 
11\t·1I adjusts only the subset of rate constants that can not 
II(' objectively chosen. The fitting procedure gives a 
value for each rate constant, an average, and for reac
tunts with more than one measured rate constant a stan
dard deviation that gauges how well the measurements 
agree with each other. For all four fitting algorithms 
tested the results were similar. 

The first use of these fittings was to flag problems that 
required resolution. One problem resulted when a global 
fitting gave a rate constant for a reaction that did not 
match the value that is widely accepted. Another prob
lem occurred' when measured values were far apart. 
After fixing several reference values, and omitting mea
surements thought to be less reliable, the fitting proce
dure gave acceptable results. These results were 
subjected to the same statistical tests as used by 
Carmichael et al. 61 The deviations of the measurements 
relative to the fit values may be considered to be nor
mally distributed such that 95% of the measurements 
will be within about 50% of the fit value. Specifically, 
51 % for hydrated electron rate constants, 46% for di
rectly determined hydrogen atom rate constants, 62% 
for relative determinations of hydrogen atom rate con
stants, 63% for directly determined hydroxyl radical rate 
constants, and 47% for relative determinations of hy
droxyl radical rate constants. These values suggest that 
the differences between rate constants reported from dif
ferent laboratories exceed the typical quoted error esti
mates. This also forms the basis for not reporting an 
average if measurements differ by a factor of two. 

For rate constants known to be determined relative to 
another rate constant, the ratio of the two rate constants, 
reported or implied, was used with the selected or aver
aged rate constant for the designated reference rate con
stant to recalculate the value reported in these tables. 
Recalculated rate constants have been rounded to two 
significant figures unless the original authors report only 
one significant figure, in which case we report only one. 
In some cases this leads to reporting an average which 
seems to be in error. The reason for that is the following. 
When we recalculate relative rate constants using our 
selected or averaged values, the rounding is not done 
until after the average is calculated. An example is the 
reaction of Hydrogen atom with 2-Methyl-l-propanol 
with two reported values, both relative to Benzoic acid, 
one value obtained by the esr method and the other 

value by the method of product yields in gamma radiol
ysis (see Table 7, entry 441). The value 6.4 X 107 L 
mol- I s -1 was reported by the esr method assuming a 
value of 1.0 X 109 for Benzoic acid, thus k(H· + 
(CH 3)zCHCH 20H)lk(H' + BzOH) = 0.06400. The 
value 5 X 107 was reported by the product yields 
method, also assuming 1.0 X 109

, thus the ratio is 
0.05000. These ratios are multiplied by our selected 
value for k(H· + BzOH) = 9.2 X 10 8

• The calculated 
values, 5.888 X 107 and 4.600 X 107, give an average of 
5.244 X 107. These round to 5.9 X 107 and 5 X 107 with 
the average rounded to 5.2 X 107 L mol- I S-I. 

8. Activation Energies 

Kinetic spectroscopy is a convenient direct method to 
measure activation energies of the reactions of water ra
diolysis species, particularly e aq -. Such determinations 
are important not only in mechanistic studies 63,64, but 
also in such diverse areas of applied radiation chemistry 
as nuclear reactor coolant chemistry 6S and hypenhermia 
treatment of cancer66. 

Activation energies of eaq -, ·OH and H· reactions 
have been measured by pulse radiolysis and competition 
kinetics for a wide range of reaction rate constants 
(Table 4). Diffusion controlled reactions of most solutes 
in water have activation energies (E a) between 3 and 4 
kcal mol- I (10 to 18 kJ mol-I). In slower reactions, the 
measured activation energy approximates the enthalpy 
term (H = Ea + RT). 

The most common method of determining activation 
energies is to measure a rate constant k for a given reac
tion at several temperatures (T) and to calculate the 
slope of the so-called Arrhenius plot of In k against liT 
to fit the equation: 

In k InA - :T (56) 

where R is the sas constant and R T at room temperature 
is 2.4 kJ mol-t. 

Some Arrhenius plots such as the one for the decay of 
es - in 10 mol L -1 OH - are nonlinear 67, and it is neces
sary to obtain rate constant data over a wide temperature 
range in order to detect these anomalies. Some reasons 
for the nonlinearity may be associated with steric fac
tors, viscosity changes, complications from secondary or 
competing reactions, and tunneling or inhomogeneous 
diffusion kinetics. It may be possible to determine activa
tion energies under such nonideal conditions by using 
the modified Eq. (57): 

Ink=lnA (57) 
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TABLE 4. Activation energies 

Reactant Eaa logAb k C Mt d Ref.e No. f 

eaq - reactions 

eaq - + eaq- 23 5. 86A009 5.1.1 
22 7 ·85A373 
22 5.5 80A187 

81A370 
18 5.0 76A250 
22 6.3 670109 

Bromate ion 19 7.8 690567 6.31 
Chlorate ion 13 0.22 690567 6.63 
Cobalt(II) ions 24 12. 650044 6.65 
Co(NH 3h3+ 18 90. 650044 6.81 
Co(NH 3)s3+ 13 58. -3 670098 6.82 
Hydro~en ion 11 22. 710580 6.230 

690567 
10 28. 700243 
13 640046 
16 22. 650044 
13 25. -9 670098 

Manganese(II) ions 32 0.038 650044 6.265 
MnllEDTA 17 0.0015 670299 6.269 
Permanganate ion 13 44. 690567 6.279 
Nitrite ion 7 3.4 690567 6.294 

14 3.4 -26 670098 
Nitrate ion 10 9.3 690567 6.295 

16 11. -16 670098 
NilINTA 22 0.6 690277 6.319 
NilIEDTA 18 690277 6.321 
Oxygen 13 12.5 18. 771174 6.331 
Hydrogen peroxide 15 11. 690567 6.332 
Water 19 -130 670532 6.334 

19 640046 
-109 85A373 

Thiosulfate ion 16 0.6 690567 6.420 
Thallium(1) ion 10 28. 710580 6.453 

690567 
Acetamide 15 0.035 -63 670098 6.493 
Acetone 11 11.9 8.0 -18 85A282 6.498 

12 11.9 6.6 -16 79A117 
Acetonitrile 23 11.6 0.044 -22 79A1l7 6.500 
Acrylamide 16 33. 690567 6.534 
Allyl alcohol 24 11.8 0.072 -18 84A357 6.571 

14 9.7 0.020 -60 79All7 
2·Aminopyrimidine 15 7.6 -14 670098 6.584 
Benzenesulfonate ion 15 1.2 -36 670098 6.625 
Benzoate ion 15 3.6 -26 670098 6.630 
Benzyl alcohol 15 0.18 -50 670098 6.644 
4-Bromophenol 13 12. 690567 6.685 

13 12. -15 670098 
5· Bromouracil 16 19. 690567 6.694 
Carbon tetrachlonde 15 24. 771041 6.716 
Chloroacetate ion 12 0.89 670299 6.721 

16 1.1 -36 670098 
2·Chloroethanol 13 0.33 670299 6.739 
3-Chloropropionate ion 15 0.44 670299 6.755 
Cyclobutanone 15 8.2 761103 6.784 
Cyc1oheptanone 16 6.0 761103 6.785 
Cyc1ohexanone 15 7.8 -19 670098 6.789 

15 7.2 761103 
Cyc1ooctanone 15 4.3 761103 6.792 
Cyc1opentanone 15 7.4 761103 6.793 
Ethyl acetate 16 10.5 0.046 -44 79A1l7 6.923 
Formamide 13 0.033 -64 670098 6.953 
5-Iodouracil 10 17. 690567 6.1107 
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TABLE 4. Activation energies - Continued 

Reactant Eaa 10gAb k C Mt d Ref.e No. f 

Nitrobenzene 18 13.6 38. 16 85A282 6.1256 
19 13.9 40. 20 84A357 
18 13.6 25. 15 84A200 
15 13.3 42. 9 79A117 
9.1 28. 690567 

4-Nitrophenol 11 36. 690567 6.1273 
Phenol 15 10.0 0.021 -53 85A282 6.1315 

20 10.9 0.025 -36 84A200 
15 9.8 0.016 -57 79A117 

Phenylacetate ion 14 0.032 -65 670098 6.1319 
Phenylalanine 14 0.14 -51 670098 6.1321 

15g -0.3 80A064 
3-Phenylpropionate ion 15 -0.04 80A064 6.1337 
Phthalate ion 13 46 -14 670098 6.1339 
Propargyl alcohol 18 11.4 0.21 -27 79A117 6.1351 
Pyridine 19 3.7 690567 6.1365 

16 34.6 -25 670098 
Toluene 20 10.6 0.014 -42 85A282 6.1466 
Tryptophan 21 12.3 0.32 -10 84A2oo 6.1489 
Urea 14 0.00032 -105 670098 6.1496 

. H reactions 

Silver(I) ion 90 19. 27. 751197 7.1 
Iron(II) ion 14 10.2 -0.05 760011 7.76 
Manganese(II) ions 20 12.3 0.66 751197 7.99 
Hydroxide ion 26 0.045 -25 85A373 7.117 
a-Methylstyrene 10 0.45 751198 7.446 
2-Propanol 16 Ito 0.14 751197 7.493 
2-Propanol-d 7 20 10.8 760011 7.495 

23 10.4 760011 

·OH reactions 

·OH + ·OH 8 81A370 5.3.1 
Bicarbonate ion 21.2 12.8 0.01 870901 8.18 
Carbonate ion 23.6 10.8 0.4 870901 8.19 
Thiocyanate ion 11 9.6 84A349 8.26 

13 84A349 
Copper(II) ions 13 0.31 80A187 8.67 
Deuterium 23 0.017 590028 8.83 
Iron(II) ion 9 0.43 81A370 8.85 
Ferrocyanide ion 13 10 84A349 8.90 
Hydrogen 19 0.035 83A015 8.104 

13 0.040 771079 
20 0.032 590028 

Iodide ion 12 12. 84A349 8.109 
Hydrogen peroxide 14 0.027 82A096 8.159 
Formate ion 8.5 3.8 84A349 8.672 
2-Methyl-2-propanol 10 0.66 84A349 8.954 
2-Propanol 5 2.3 84A349 8.1090 

akJ mol-I. 
bA in L mol- I S-I. 
cIn units of 10 9 L mol- ' s -I, at room temperature. 
dJ K- ' mol- ' 
eSee Section 13 for reference list following Tables 6-10. 
fEntry numbers in Tables 5-8. 
gDependent on pH. 
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9. Contents and Arrangement of 
Tables 5-10 

Table 5 contains radical-radical reactions of the hy
drated electron, hydrogen atom, hydroxyl radical and 
oxide radical ion with each other and with other radicals 
derived from solutes. Separate tables (6-9) are provided 
for reactions of the hydrated electron, hydrogen atom, 
hydroxyl radical, and oxide radical ion. Reactions of 
those radicals with macromolecules, and with molecules 
in heterogeneous systems are collected in Table 10. 

For solutes encapsulated in vesicles or micelles the 
rate-determining step is often that for diffusion of e aq - or 
·OH to the surface of the vesicle or micelle. Thus, it is 
not usually valid to assign the rate constant which is 
measured to the reaction of the radical with the solute. 
In other cases where reaction does not occur at every 
encounter, Michaelis;.Menten type kinetics will apply. 

When the solute is a polymer the value of kobo:. the 
observed rate constant based on monomer concentra
tion, is concentration dependent. Therefore it is not al
ways possible to compare quoted values when details of 
concentratio~ are not given. The measured rate constant 
also depends on the degree of polymerization, i.e. molec
ular weight of the polymer, and on its shape (e.g. folded, 
unfolded, etc.). 

Only rate data at ambient temperature in aqueous ho
mogeneous solution, for which normal diffusion theory 
applies, have been included in tables 6-9. Data involving 
deuterated species have been included but rate constants 
in 0 20 solution have been omitted (that is, reactions of 
e d -, D·, ·00 are omitted). Unpublished or unrefereed 
data have been omitted unless sufficient details were 
available so that the data could be evaluated. Estimated 
or single values, upper and lower limits have only been 
included in the absence of more definitive data. Ambigu
ous data reported for mixtures of different solutes or dif
ferent forms of one solute were not knowingly included. 
In certain cases, pK a values or other pertinent informa
tion have been included under 'comments' when avail
able. 

A"angement of Reactants: Tables 6-9 are arranged 
similarly with the inorganic l'eactanls listed rust, 
grouped alphabetically by main element. Within the 
groupings by element the arrangement is in order of in
creasing oxidation state. Within a particular oxidation 
state for a metal, aquated ions are listed first followed by 
complexes with neutral ligands (amines). Complexes 
with anionic inorganic ligands are listed next, followed 
by complexes with anionic organic ligands, such as car
boxylic acids, amino acids and peptides; polynuclear 
metal species are listed last. The metal ions are generally 
shown without ligated water (see below). The inorganic 
reactants are followed by the organic reactants, arranged 
alphabetically by name. Table 10 is arranged alphabeti
cally by the name of the substrate; reactions with e aq -, 

H·, ·OH and ·0 - are collected in the entry for each sub
strate. The "ReactantlRadical" column identifies the 
radical for which data are given. 
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Each entry in the tables is headed by the name of the 
reactant. Systematic names are used in the tables for the 
substrates unless the reactant has a complex structure or 
is better known by a common name (e.g. Camphor 
rather than 1,7,7-Trimethylbicyclo[2.2.1 ]heptan-2-one). 
Alternate names are given in the chemical name index. 

Indexes: The indexes, which follow the tables, have 
been generated from entries in the RCnC registry file 
for the chemical species included in this compilation. 
The chemical name index contains both systematic and 
common names; inverted names are also included in the 
index whenever they are present in the registry fue. A 
molecular formula index is also provided as an aid to 
locating particular reactants. The indexes refer to the 
reactants in Tables 6-10 and give the entry numbers in 
the various tables where data for those reactants appear. 

Reactions: The reactions in column 2 of Tables 5-9 use 
line formulae whenever they are available in the registry 
fue and when space allows; otherwise. abbreviations or 
symbols, or in some cases the molecular formula, have 
been used. Reactions include products only when evi
dence for their identity has been reported. 

pH EJfects: The pH is quoted whenever it was given. 
In some cases rate constants have been determined for 
particular ionic forms of the reactants. When observed 
rate data over a pH range have been used to calculate k 
for an individual ionic form, that is noted in the com
ments. The observed k may be for a mixture of ionic 
forms of the substrate. When the studies were carried 
out near the pK of a reactant and the contributions of the 
individual species were not determined, the pK has been 
included in the comments and the rate constant should 
be understood to be for a mixture of reactant species. In 
some cases pK's given by the authors are included in the 
comment, in other cases the pK's have been obtained 
from standard reference works 68. Their only function in 
the table is to indicate the possible ionic forms of the 
substrate. The pK's quoted have not been evaluated by 
the present authors. 

Metal ions may also exist in a variety of forms due to 
hydrolysis. When insufficient information is available the 
metal species have been indicated only by their oxidation 
IlUIIlbCl" (Stuck nUIIlber) and the species could include 
one or more forms such as M(OH) x n±, MO n±, M0 2

n±, 

etc., as well as polynuclear metal ions. Water molecules 
coordinated to metal ions have been omitted. e.g. Cr2+ is 
listed not Cr(H20)62+, but coordinated hydroxide ions 
and other anions are included, e.g. FeOH2+, ThSO/+, 
etc. 

Rate Constants: Rate constants have been rounded to 
one or two significant figures and author's error limits 
have been omitted. For certain reactions a selected value 
is listed in bold-face type at the top of the entry and 
those values have been used to normalize relative rate 
constants. Tables 3a, 3b, and 3c provide a summary of 
selected values. Other entries may include two or more 
values for which an average value is listed in italics at the 
top of the entry. See Sec. 7 fora discussion of the aver
aged values. No average has been computed if the data 
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.+.. "I"UlIll"ti under conditions (pH, ionic strength) 
_I", II \\TIC' were substantially different, Furthermore, 
d... ,,\, I "~.C' is omitted if the values differ by more than a 
i. \," III !wo. A few single values which are included 
•... "," Il'commended because of deficiencies in the 
-0" I tl'" I ;tlld are so indicated by footnote a." Multiple values 
... 1 '1.11.11 gl' discrepancy may also not be recommended and 
.. ; ~,' Illdicated by footnote b.b 

\ 1IIlIC'S for the rate constants for radical-radical reac-
11,'11', Inr c uq -, H·, ·OH and ·0- in Table 5 (5.1.1,5.2.1, 
, I I. allll 5.4.1) are given as k (and not 2k as usually 
," "'llIIined). If it was not clear which was reported, the 
\ ,II t It' is the one given by the authors. 

('omments: The Comments column indicates the 
IIlI'rlJod of generation of the radical by symbols such as 
t'l • f.p., etc., identified in the list of abbreviations and 
·.vlllhois in Sec. 10. Other details about the determination 
,IIHI the system are included as comments. Temperature 
!llId prp~~llrp are a~~nmed to hp amhipnt; whpn other data 
an' available from studies made at higher temperatures 
(II pressures that has been noted. Whenever the rate con
stant listed in the k column depends on a reference value 
f( lr another reactant that has been noted in the comment, 
e.g. reI. to k(.OH + SCN -). In such cases the reference 
value used in these tables is the value at the head of the 
entry for the reference reactant which may be a selected 
value, an average value, or a single value. 

References: The references to the tables are listed by 
serial number assigned by the Radiation Chemistry Data 
Center and included in the RCDC Bibliographic Data 
Base. The reference list follows the tables. 

Appendices: A number of rate constants for eaq , H· 
and ·OH which have been reported were not included in 
Tables 6-8 for reasons outlined above. References to pa
pers containing omitted data are listed in. the Appen
dl~e~; the ongimll papers may be consulted for further 
information such as kinetic data determined by alterna
tive methods, pH effects, or product analysis. 

RCDC Databases: The data contained in these tables 
are stored in a computer-searchable database. Informa
tion about online access may be obtained from the Radia
tion Chemistry Data Center. In addition, data which 
have not been included in the tables (superseded values 
and other omitted data) have been retained as separate 
files which are available for use in future reevaluations. 

10. List of Abbreviations and Symbols 

A frequency factor 
AA allyl alcohol 
abs. absorption 
abstr. abstraction 

a) U nrecommended value because of deficiencies in the method. The value is 
included since it is the only reported data on the substrate. 

b) Discrepancy in these data. No recommendation. 

ABTS 

Ac 
acac 
addn. 
Ala 
alk. 
An 
anal. 
AQ 
Arg 
Asn 
Asp 
bpy 
4,4'-bpy 
BuOH 
tert-BuOH 
BzO
HzOH 
calcd. 
CDTA 
chern. 
c.k. 
CMC 
concn. 
condy. 
contg. 
cor. 
CTAB 
CTAC 
Cys 
Cyt 
DABCO 
DCIP 
detd. 
DHU 
dien 
d.k. 
DMPO 
DMSO 
E 

Ea 
e.d. 
EDTA 
e1ec. 
en 
e-r. 
esr 
estd. 
Et 
EtOH 
Fc 
formn. 
f.p. 
y-r. 
G 
GIn 
Giu 
GlucOC 6H 5 

2,2' -azinobis(3-ethylbenzothiazoline-6-
sulfonate ion) 
acetyl 
acetylacetonato (2,4-pentanedionato) 
addition 
alanine 
alkaline 
anthracene 
analysis 
9,10-anthraquinone 
arginine 
asparagine 
aspartic acid 
2,2' -bipyridine 
4,4'-bipyridine 
butanol 
tert -butyl alcohol (2-methyl-2-propanol) 
benzoate ion 
benzoic acid 
calculated 
cyc10hexanediaminetetraacetic acid 
chemical 
competition kinetics 
critical micelle concentration 
concentration 
conductivity 
containing 
corrected 
hexadecyltrimethylammonium bromide 
hexadecyltrimethylammonium chloride 
cysteine 
cystine 
1,4-diazabicyclo[2.2.2]octane 
dichloroindophenol 
determined 
dihydrouracil 
diethylenetriamine 
decay kinetics 
5,5-dimethyl-l-pyrroline l-oxyl 
dimethyl sulfoxide 
extinction coefficient (molar absorptivity) 
activation energy 
electric discharge 
ethylenediaminetetraacetate 
electrolysis, electrochemical method 
ethylenediamine 
electron radiolysis 
electron spin resonance 
estimated 
ethyl 
ethanol 
ferrocene 
formation 
flash photolysis 
gamma radiolysis 
radiation yield (molecules per I<X) cV) 
glutamine 
glutamic acid 
phenyl-!3-Dlucopyranoside 
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Gly 
tilit 
His 
Hyp 
3-HX 
I 
IDA 
lIe 
1m 
In 
irradn. 
isn 
J 
K 
k 
L 
Leu 
Lys 
Me 
MeOH 
Met 
5-MeU 
N 
na 
NAD 
NB 
NBT 
Nor 
Np 
NQ 
NTA 
obs. 
o.d. 
opt. 
Om 
ox 
PA-
p.b.k. 
Ph 
Phe 
phen 
PhH 
PhOH 
photo 
pKa 

PNBA
PNBPA 

p.r. 
Pro 
PrOH 
pts 
py 
Q 
redn. 
reI. 
RNO 

glycine 
activation enthalpy 
histidine 
hydroxyproline 
3-hexene-l,6-dioate ion 
ionic strength 
iminodiacetate ion 
isoleucine 
imidazole 
indole 
irradiation 
isonicotinamide 
joules (4.184 J = 1 cal) 
equilibrium constant 
rate constant 
ligand 
leucine 
lysine 
methyl 
methanul 
methionine 
thymine 
newton (133 N m -2 = 1 torr) 
nicotinamide 
nicotinamide adenine dinucleotide 
nitrobenzene 
Nitro Blue Tetrazolium 
norvaline 
naphthalene 
1 A-naphthoquinone 
nitrilotriacetate 
observed 
optical density 
optical 
ornithine 
oxalato 
phenylacetate ion 
product buildup kinetics 
phenyl 
phenylalanine 
1,10-phenanthroline 
benzene 
phenol 
photolysis 
negative logarithm of the acid 
dissociation constant, 
e.g., where AH + H 20 ~ A - + H30+ 
P -nitrobenzoate ion 
p -nitrobenzoato(pentaammine)
cobalt(I1I) ion 
pulse radiolysis 
proline 
propanol 
3,10, 17,24-tetrasulfophthalocyanine 
pyridine 
1 A-benzoquinone 
reduction 
relative 
N,N -dimethyl-p -nitrosoaniline 
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Mt 
Sar 
satd. 
SDS 
soln. 
soly. 
son. 
tetraen 
Thr 
TMpyP 
TPP 
TPPS 
TrpH 
TyrOH 
U 
Val 

activation entropy 
sarcosine 
saturated 
sodium dodecylsulfate 
solution 
solubility 
sonolysis 
tetraethyldiethylenetriamine 
threonine 
tetramethylpyridylporphine 
tetraphenylporphine 
tetraphenylporphinesulfonate 
tryptophan 
tyrosine 
uracil 
valine 

11. Acknowledgements 

The Radiation Laboratory at the University of Notre 
Dame is operated under contract DE-AC02-76EROO38 
with the Department of Energy. The Radiation Chem
istry Data Center is supported jointly by the Office of 
Basic Energy Sciences of the Department of Energy, the 
Armed Forces Radiobiology Research Institute, Defense 
Nuclear Agency and the National Bureau of Standards, 
Office of Standard Reference Data. This is Radiation 
Laboratory Document No. NDRL-2993. 

12. References to Text 

II.G. Draganic and Z.D. Draganic, The Radiation Chemistry of Water 
(Academic Press, New York, 1971). 
2M.S. Matheson and L.M. Dorfman, Pulse Radiolysis (M.I.T. Press, 
Cambridge, Mass., 1969). 
lE.J. Hart and M. Anbar, The Hydrated Electron (Wiley-Interscience, 
New York, 1970). 
4A.K. Pikaev, The Solvated Electron in Radiation Chemistry (Iz
datel'stvo "Nauka", Moscow, 1969). 

S A.K. Pikaev and S.A. Kabakchi, Reaction Rates for Primary Products 
of Water Radiolysis (Energoizdat, Moscow, 1982). 
6L.M. Dorfman and G.B. Adams, Reactivity of the Hydroxyl Radical in 
A'111POll<: .~olutinn, N~t ~t~nd Rpf n~ta SeT, Nat. RUT Stand 

(U.S.A.), 46 (1973). 
7p. Neta. Chem. Rev. 72, 533 (1972). 
8M. Anbar, M. Bambenek and A.B. Ross, Selected Specific Rates of 
Reaction.<: of Transient.<: from Water in Aqueou.<: Solution. 1. Hydrated 
Electron, Nat. Stand. Ref. Data Ser., Nat. Bur. Stand. (U.S.A.), 43 
(1973, and supplement, 1975). 
9M. Anbar, Farhataziz and A.B. Ross, Selected Specific Rates of Reac
tions of Transients from Water in Aqueous Solution. II Hydrogen atom, 
Nat. Stand. Ref. Data Ser., Nat. Bur. Stand. (U.S.A.), 51 (1975). 
IOparhataziz and A.B. Ross, Selected Specific Rates of Reactions of Tran
sients from Water in Aqueous Solution. 1. Hydroxyl Radical and Perhy
droxyl Radical and their Radical Ions, Nat. Stand. Ref. Data Ser., Nat. 
Bur. Stand. (U.S.A.), 59 (1977). 
llJ. Rabani and M.S. Matheson, J. Am. Chern. Soc. 86, 3175 (1964). 
12J.H. Baxendale, Radiat. Res. Suppl. 4, 139 (1964). 
13J; Jortner and R.M. Noyes, J. Phys. Chern. 70, 770 (1966). 
14K.H. Schmidt, and W.L. Buck, Science 151, 70 (1966). 
ISR.M. Noyes, Adv. Chem. Ser. 81, 65 (1968). 
16R. Braams and M. Ebert, Adv. Chern. Ser. 81, 464 (1968). 



RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 531 

17E.C. Avery, J.R. Rernko, and B. Smaller, J. Chern. Phys. 49, 951 
(1968). 
18K.H. Schmidt and S.M. Ander, J. Phys. Chern. 73, 2846 (1969). 
19p. Neta, R.W. Fessenden and RH. Schuler, J. Phys. Chern. 75, 1654 
(1971). 
2°K. Eiben and RW. Fessenden, J. Phys. Chern. 75, 1186 (1971). 
2IJ.H. Baxendale, M.D. Ward and P. Wardrnan, Trans. Faraday Soc. 
67,2532 (1971). 
22A.J. Swallow, Radiation Chemistry. An Introduction (Wiley, New 
York, 1973). 
23H. Hotop and W.C. Lineberger, J. Phys. Chern. Ref. Data 4, 539 
(1975). 
24F.P. Sargent and E.M. Gardy, Chern. Phys. Lett. 39, 188 (1976). 
25N.C. Verma and RW. Fessenden, J. Chern. Phys. 65, 2139 (1976). 
26H.M. Rosenstock, K. Draxl, B.W. Steiner and J.T. Herron, J. Phys. 
Chern. Ref. Data 6 (Supp!. 1), (1977). 
27S.W. Benson and P.S. Nangia, J. Am. Chern. Soc. 102, 2843 (1980). 
2BR.H. Schuler, A.L. Hartzell and B. Behar, J. Phys. Chern. 85, 192 
(1981). 
29H.A. Schwarz. J. Chern. Educ. 58. 101 (1981). 
JOG.L. Hug, Optical Spectra of Nonmetallic Inorganic Transient Species 
in Aqueous Solution, Nat. Stand. Ref. Data Ser., Nat. Bur. Stand. 
(U.S.A.), 69 (1981). 
31W.H. Koppenol and J.F. Liebman, J. Phys. Chern. 88, 99 (1984). 
32H.A. Schwarz and R.W. Dodson, J. Phys. Chern. 88, 3643 (1984). 
33u.K. Klaning, K. Sehested and J. Holeman, J. Phys. Chern. 89, 760 
(1985). 
34W.H. Koppenol and J. Butler, Adv. Free Radical BioI. Med. 1, 91 
(1985). 
35B. Hickel and K. Sehested, J. Phys. Chern. 89, 5271 (1985). 
36A.G. Ryabukhin, Russ. J. Phys. Chern. 51, 573 (1977); trans!' from 
Zh. Fiz. Khirn. 51, 968 (1977). 
37F. Busi, M. D'Angelantonio, G. Bettoli, Y. Concialini, O. Tubertini, 
and G.C. Barker, Inorg. Chirn. Acta 84, 105 (1984). 
38y.A. Benderskii, A.G. Krivenko and A.N. Rukin, High Energy 
Chern. 14, 303 (1980); trans!. from Khirn. Yys. Energ. 14,400(1980). 
39A. Henglein, Radiat. Phys. Chern. 15, 151 (1980). 
4OG.G. Jayson, J.P. Keene, D.A. Stirling and A.J. Swallow, Trans. 
Faraday Soc. 65, 2453 (1969). 
41A.J. Elliot, S. Geertsen and G.Y. Buxton, to be published. 
42D. Meyerstein, J. Chern. Soc., Faraday Disc. 63, 203 (1977); Acc. 
Chern. Res. 11, 43 (1978). 
43Y.M. Berdnikov, Russ. J. Phys. Chern. 47, 1547 (1973). 
44G. Czapski, J. Jortner and G. Stein, J. Phys. Chern. 65, 956 (1961). 
45A. Weissler, J. Acoust. Soc. Am. 25, 651 (1953). 
46K. Makino, M.M. Mossoba and P. Riesz;J. Phys. Chern. 87, l369 
(1983). 

47W.A. Waters, Chemistry of Free Radicals (Oxford University Press, 
London, 1946). 
48W.T. Dixon and R.O.c. Norman, J. Chern. Soc., 3119 (1963); 1702 
(1973). 
49J.W. Hunt, C.L. Greenstock and M.J. Bronskill, Int. J. Radiat. Phys. 
Chern., 4, 87 (1972). 
50S.R Logan and G.A. Salmon, Radiat. Phys. Chern. 24, 593 (1984). 
5IG.Y. Buxton, Trans. Faraday Soc. 66, 1656 (1970). 
52B. Smaller, E.C. Avery, and J.R. Rernko, J. Chern. Phys. 55, 2144 
(1971). 
53RW. Fessenden and N.C. Verma, Faraday Discuss. Chern. Soc., 63, 
104 (1977). 
54p. Neta and R.H. Schuler, J. Phys. Chern., 79, 1 (1975). 
55D. Zehavi and J. Rabani, J. Phys. Chern. 75, 1738 (1971). 
56W.D. Felix, B.L. Gall and L.M. Dorfman, J. Phys. Chern., 71, 384 
(1967). 
57J. Rabani, Adv. Chern. Ser., 81, 131 (1968). 
58G.Y. Buxton, Trans. Faraday Soc., 65,2150 (1969). 
59H. Christensen, K. Sehested and H. Corfitzen, J. Phys. Chern., 86, 
1588 (1982). 
6OD. Behar and G. Czapski, Isr. J. Chern., 6,43 (1968). 
611. Carmichael, W.P. Helman and G.L. Hug, J. Phys. Chern. Ref. 
Data, 16, 239 (1987). 
62F. Wilkinson and J. G. Brummer. J. Phvs. Chern. Ref. Data 10. 809 
(1981). 
63M. Anbar, Quart. Revs. 4, 578 (1968). 
MM. Anbar, Adv. Phys. Org. Chern. 7, 115 (1969). 
65W.G. Burns and W.R. Marsh, J. Chern. Soc. Faraday Trans. 177, 197' 
(1981). 
66J.p. Lowenthal, ed., Workshop Conference on Hyperthermia in Cancer 
Treatment, Cancer Res. Suppl. 44, 4703-s (1984). 
67G.Y. Buxton, F.C.R. Cattell and F.S. Dainton, Trans. Faraday Soc. 
67, 687 (1971). 
68pKs are taken from: R.C. Weast, CRC Handbook of Chemistry and 
Physics, 63rd ed. (CRC Press, Boca Raton FL, 1982). H.A. Sober, CRC 
Handbook of Biochemistry, Second ed. (Chemical Rubber Co., Cleve
land, OH, 1970). D.D. Perrin, Ionisation Constants of Inorganic Acids 
and Bases in Aqueous Solution, Second ed., IUPAC Chemical Data Se
ries No. 29 (Pergamon Press, Oxford, 1982). M. Pourbaix, Atlas of 
Electrochemical Equilibria in Aqueous Solutions, Translated by J.A. 
Franklin (Pergamon Press, Oxford, 1966). G. Kortum, W. Vogel and 
K. Andrussow, Dissociation Constants of Organic Acids in Aqueous Solu
tion (Butterworths, London, 1961). E.P. Serjeant and B. Dempsey, Ion
isation Constants of Organic Acids in Aqueous Solution, IUPAC 
Chemical Data Series No. 23 (Pergamon Press, Oxford, 1979). D.D. 
Perrin, Dissociation Constants of Organic Bases in Aqueous Solution, 
(Butterworths, London, 1965); and Supplement (1972). 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 



BUXTON ET AL. 

TABLE 5. Rate constants for radical-radical reactions 

No. Reaction 

1 Hydrated eleetron 
1.1 eaq - + eaq - -+ H2 + OH-

1.3 ·OH + flaq- -+ OH-

1.5 02·- + eaq - -+ 0 2
2 -

2 Hydrogen atom 
21 H. + H· -+ Hz 

2.2 

2.3 

-OH + H· -+ H20 

H02• + H· -+ H20 2 

8 Hydroxyl 
3.1 -OH + ·OH - H 20 2 

J. Phys. Chem. Ret Data, Vol. 17, No.2, 1988 

pH 

11-13 

12.8 

12 

11.6-13 

10.5 

12.7 

alk. 

11 

13.3 

10.9 

10.5 

10.5 

13 

11.1 

3 

3 

<3 

0.4 

7 

-7 
3.7 

5.0 X 101) 

6.2 x 10° 

6.0 x 100 

5.8 x 109 

6 x 10° 

5.5 x 101) 

5.0 x 10° 

2.5 x 10 10 

3.0 x 10 10 

2.2 x 1010 

1.3 X 1010 

1.2 X 10 10 

7.8 x IOn 

7 x 10° 

2 X 10 10 

1 X 10 10 

6.6 X 10° 

5.2 x 109 

6.2 x 10° 

5.2 X 109 

Ref. 

Seleeted value 

p.r.; O.k.; tert.-BuOH or Hz as ·on BeaVf!!n~er; 86A009 
temperature dependence (5-300 ~C) was 
studied. 

f.p.; Photo of OH-; d.k. at 700 nm; [H21 = 7 86A329 
X 10-4 mol L- I, [NaOH] = 7 x 10-2 mol 
L- 1 

p.r.; D.k. at 600 nm; value of from graph; 85A373 
£(600 nm) = 11,500 L mol- 1 em-I; ([H21 = 8 
x 10-2 mol L -Ii activation energy 
determined at 15-60°0. 

p.r.; O.k. at 600 nm in 801n. under 30 atm. H2 76A250 
([H21 = 2.7 x 10-2 and 2.1 X 10-2 mol L- 1 

at 5 and 65°C, resp.) takinc E = 12.400 L 
mo}-I em-I. 

p.r.; O.k. at 575 nm in solution under 100 761036 
atm. H2 taking £ = 10,500 L mol- 1 em-I. 

p.r.; Apparent change in Ie with pH has been 700749 

obs.; " cor. for 1. 

f.p.; D.k.; H2-satd.; £ = 10,900 L mol- 1 em-I 697106 
at 578 nm. 

O.k. at 700 nm; soln. H2-satd.; E = 18,600 L 687143 
mol- 1 em-I. 

p.r.; O.k. at 578 nm; soln. in equil. with 100 650009 
~tm. H2i e -= 10,600 L mol-I em-I. 

p.r.; D.k. at 578 nm assuming E = 10.4 X 103 630073 
L mol- I em-I; contg. EtOH, MeOH or 
ferroeyanide. 

p.r.; Calcd. from d.k. at 578 nmi soln. is in 650009 
equil. with 100 atm. H2. 

p.r.; Caled. from d.k. at 518 nmi soln. 650009 
contains NaOH. 

p.r.; O.k. at 578 nmj soln. in equil. with 50 650009 
atm. H2 • contains NaOH; assuming that 
2k(·0~ + -0-) = 2k(ea~ + ~? -) and 
c.(4l'"q ) .",." 10,600 L mt::>l t"m . 

p.r.; Oaled. from d.k. at 650 nm. 710171 

p.r.; esr; Calcd. from time profile and 83A153 
absorbed dose in deaerated soln. contg. 10-2 

mol L -I tert.-BuOHj flow system. 

p.r.; esr; Calcd. from obs. half-life and conen. 775254 
in soln. contg. 2 x 10-3 mol L- 1 tert-BuOH 
and 0.1 mol L -I ROIO 4' 

p.r.; D.k. at 200 nm: E = 900 L mol-I em-I. 

p.r.; O.k. at 260 nm (-OH). 

p.r.; Obs. G{Fe3 +) in FeSO.,-CuS04 soln. at 
various dose rates. 

p.r.; Obs. G(H2).; reI. to k(·H + oR). 

Seleeted value 

p.r.; O.k. 200-250 nm; E = 450-530 L mol- 1 

em-I; cor. for ·R and OR-. 

p.r.; C.k.; reI. to k(.OH + Fe(ON)64-). 

6QOOR3 

650010 

700063 

630043 

690083 

660424 

p.r.; O.k. at 26U nm, E = 310 L mol- 1 em- t
• 050010 
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TABLE 5. Rate constants for radical-radical reactions-Continued 

No. Reaction 

8 Hydroxyl-Continued 
3.2 0'- + 'OH -+ HOz-

4 Oxide radleal Ion . 

6 

6 

'1 

8 

9 

10 

4.1 0'- + 0'- -+ °22-

4.2 0 2
0- + 0 0- -+ OH- + OH- + 

°2 

DJbromlne radical Ion 
5.1 Br2'- + eaq- -+ 2 Br-

5.2 Brzo- + Ho -+ H+ + 2 Br-

Bromine dioxide 
6.1 BrOzo + °OH -+ H+ + Br03-

Dlchlorlne radical Ion 
7.1 CI 2 '- + Ho -+ H+ + 2 CI-

7.2 Clzo- + 'OH -+ HOCI + CI-

Chlorine dioxide 
8.1 CiO"o + oOH - H+ + CI0~-

8.2 CI0 2 0 + 0 0- -+ CIO g -

DUodlne radleal Ion 
9.1 I20-+eaq--

9.2 Izo- + Ho - H+ + 2 1-

Nitric oxide 
10.1 NO + ell.q- -+ NO-

10.2 NO + Ho-

pH 

>12 

7 

2.74-6.75 

0.46-6.75 

>2 

0.46-1.51 

13 

>12 

13-14 

7 

2 

nat 

-1 

·-7 

alk. 

3.5-11 

7 

7 

7 

Ie (L mol- 1 s-l) Comment Ref. 

s 2 X 10 10 

7 X lOP 

9.4 X lOP 

6.6 X lOP 

6 X 101) 

1.2 X 10 10 

8.4 X 109 

6.0 X 108 

1.3 X 10 10 

7 X lOP 

2.0 x lOP 

7 X 101) 

4.0 x 101) 

2.7 X lOll 

9 X 10 10 

1.8 X 107 

2.3 X 10 10 

3.1 x 10'0 

1.1 X 10 10 

p.r.; C.k. with Fe(CN)(l4-; pK,,(oOH) = 11.9; 680424 
estimate based on numerous assumptions and 
may be fourfold less. 

p.-r.: Calcd. from 10zo-] and yields following 690547 
pulse; reI. to k(oOH + oOH). 

p.r.; Obs. G(H202); data fitting; pK(H02o ~ 
H+ + °2

0
-) = 4.45; reI. to k(oOH + oOH). 

p.r.; Dose rate effect on G(H 2 02); pKa(HOZo) 
= 4.45; reI. to k(oOH + oOH). 

680014 

680014 

p.r.; Calcd. from obs. G(H2 0 2).; reI. to k('OH 630043 
+ oOH). 

p.r.; Dose rate effect on G(H~P2); pK(H 2 0 2o+ 680014 
~ H+ + H0 2 0) = 1.2; reI. to k(oOH + oOH}. 

p.r.; C.k.; obs. 0 3 -; [00-) = 8.4 x 10-6; 660001 
mpst direct method but substanltial amount of °2'- present by comparison with spectra in 
[82AI33J; not reliable; reI. to k(00- + Oz). 

p.r.; C.k. with Fe(CN)o 4-; est. based on 660424 
numerous assumptions; pK(oOH) = 11.9. Not 
reliable.; reI. to k(oOH + Fe(CN)64

-). 

p.r.; D.k. at 430 nm (03 -) as well 
simultaneous buildup at 250 nm iOzo-) ~nd 
decay, in soln. satd. with 4 x 10 N m- 2 

NzO and 0-1 x lOn N m-2 02; computer 
simulation. 

82A133 

p.r.; Calcd. from d.k. at 365 nm (Br2 '-), soln. 660425 
contains 10- 1_10- 2 mol L -I KBr; assumed 
k(e~q - + Br2) = k(e"q - + Br3 -) = 1 X 1010. 

f.p.; No details given. 707726 

p.r.; D.k. in Nz-satd. soln. contg. 4 X 10-:1 82A169 
mol L -I Br03-' 

p.r.; Calcd. fit to d.k. at 340 nm in Ar-satd. 80A378 
soln. contg. 0.05 mol L -I CI- and 0.15 mol 
L -I HCI0 1; assumed G(C1 2 0-) = 2.9, G(Ho) 

= 3.7, 2k(CI 2o- + Clzo-) = 4 X 101), 2k(Ho + 
Ho) = 2.2 X 1010. 

f.p.; Data fitting using condy. data from 
solutions contg. HCI at pH 2-5 and assumed 
values for concurrent reactions. 

p.r.; D.k. D-t, 360 nm in N 2 0-satd. soln. 

p.r.; D.k. at 360 nm in NzO-satd. soln. 

86A368 

86AOag 

85A039 

f.p.; Estd. from d.k. at 650 nm and 425 nm in 79Al10 
0,2 mol L - KI assuming k( eaq - + 1-) = 2.4 
x 10° and k(lzo- + 12

0 -) = 8 X 101). 

phot.; estd. 620057 

p.r.; D.k. 700014 

p.r.; D.k. at 578 nm in presence of 10-3 mol 630073 
L -I MeOH, [NO] = 22-200 X 10-6 mol L -I. 

"I-r.; C.k.; obs. G(NzO): reI. to k(H' + NO z-). 670231 
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TABl.E 5. Rate constants for radical-radical reactions-Continued 

No. Reaction pH Ie (L mol- 1 s-l) Comment Ref. 

10 Nltrle oxide-Continued 
10.3 NO + 'OH .... H+ + N02 - 2 X 1010 f.p.; (condy.); Estd. from redn. in hy<irolysis 82A428 

of N 2 0;s (from NO + N02 ) in soln. c::outg. 
N02 - and NO.; reI. to k('OH + NOz -). 

7 1.0 X 10 10 p.r.j P .b.k. at 220 nm (NOz -). 730096 

1.7 X 10]0 f.p.; C.k.; reI. to k(oOH + NOz -). 107264 

11 Nitrogen dioxide 
11.1 NOz + 'OH -+ HOzNO 1 X 10 10 f.p.; Estd. from condy. study in 5 X 10-4 mol 80A366 

L -1 HN0 3; reI. to lc('OH + ·OH). 

9 1.3 X 109 p.r.; Meas. buildup of abs. at 302 nm in 700151 
NOg - soln.; calcn. involves k('OH + 'OH) = 
0.6 x 10 10 and k(N03

Z
- -+ H20 -+ N02 + 2 

OH-) = 5.5 X 10" s-l. 

11 Olonlde Ion 
12.1 0 3'- + ·OH -+ 10-13 8.5 x 109 p.r.; D.k. at 430 nm as well as p.b.k. at 260 84A040 

nm in soln. (under 40 atm. of NzO) contg. 1.2 
x lO-a mol L -1 0:2 and -0.9 mol L -1 NIlO; 

computer simulation; overall reaction; 
products are Ozo- (re-forming 0 3 -) and OH-
+ Oa (about 30% of total reaction). 

12.1 °3,- + 0'- -+ 0z'- + °2,- 13-14 7.0 x lOR p.r.; D.k. at 430 nm (03 -) as well 82AI33 
simultaneous buildup at 250 nm ~Oz'-) and 
decay, in soln. satd. with 4 x 10 N m- 2 

N20 and 0-1 X 106 N m- 2 O2; computer 
simulation. 

0 8'- + 0'- .... 0 4
2 - >13 -7 x 108 p.r.; D.k. (03 -); Ie estd. from steady state 690002 

approx. for [00-1.; reI. to k('0- + 02)' 

13-13.7 8 x 108 f.p.; D.k. at 430 nm; complex anal. uses other 687277 
rate constants. 

18 Phosphite radle-al lon 
13.1 POa

2
- + ta<J- .... HPOa

2 - + 1.0 x lOll p.r.; esr; Estd. from fit with other radical- 82A08S 
OH- radical processes. 

14: Sul:ftte I'adleal Ion 
14.1 803 - + eaq - .... S032 - + OH- 2.1 x 109 p.r.; esr; Estd. from fit with other radical- 82A085 

radical processes. 

16 Tetrakls(p-aulfonatophenyl)pol'phlnatollneate(n) lon, tl'lplet state 
15.1 3(ZnTPPS1-)· + H- - -1.5 X 10 10 p.r.; P.b.k. in N20-satd. soln. contg. tert- 82A279 

ZnTPPS(H)4- BuOH; triplet produced by photolysis. 

lI>.2 8(ZnTt't'::rt-)* + 'Uti - 7 -1 X 1U1O p.r.; t' .b.t.; tnplet produced by photolysis. 82A21~ 

Zn(TPPS-OH)4-: 

18 Daunomyein, I'adleal anion 
16.1 D·- + e

1loC1
- .... D2 -

1'1 1,8-Dlalableyelo(4A.4]tetl'adeeane I'adleal eatlon 
17.1 DABCT·+ + taq - - DABCT 1.2 x 10 10 

11.2 DABCT'+ + H' .... H abstr. -1 

11.3 DABCT'+ + 'OH .... H abstr. -4 

18 I-Hydl'oxyethyl 
18.1 CHaCHOH + eaq - .... C2H50H 7 
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p.r.; Calcd. from variation in ID'-J, ID 2
-] 82A440 

with !D]o. D·- may be semiquinone and D2
-

may be hydroquinone form. 

p.r.; D.k. in N2-sat,d. soln. contll:. 1-20 x 86A272 
10-5 mol L -I radical cation; product analysis 
supported by condy. measurements. 

p.r.; D.k. in soln. contg. 0.1 mol SCN- and 86A272 
0.2-10 x 10--1 mol L -I radical cation. 

p.r.; D.k. at 480 nm (as well as condy.) in 86A272 
N20-satd. soln. contg. 1-10 x 10-5 mol L- 1 

radical cation. 

)'·r.; Estd. from product yields (CHaCHO, 86G071 
H2 0 2 ) in soln. contg. 0.1 mol L -J EtOH and 
1.8-2.8 X to-Ii mol L -I oxygen. 



No. 

IV 

20 

21 

22 

28 
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TABLE 5. Rate constants for radical-radical reactions-Continued 

Reaction 

2.Naphthoxyl radteal 
19.1 NpO· + H· - 2-NpOH 

Nltrobensene radleal anion 
20.1 [C"Hj)N02J'- + e&q + H+-

[C"H"N02H]·-

Nltromethane anion 
21.1 CH3N02 - + e&q - - CH3N02

2
-

Tryptophan radleal eatlon 
23.1 TrpH'+ + e&q - -

Tyrosine radleal 
24.1 TyrO· + e&<f -

pH 

10 2.5 X 10 10 

10 -1 X 10 10 

7.5 X 10 10 

Ref. 

f.p.; estd.; Ie = 1 x 10 10 for the hydrated 2- 84A310 
naphthyloxy radical. 

p.r.; CaJed. from p.b.k. during train of pulses 110171 
(train length -100 ~s); both opt. and condy. 
methods. 

p.r.; D.k.; Ie has same order of magnitude as 710171 
for eaq - + CH3N02 - CHaN0 2 -. 

f.p.; Estd. from d.k. 79AllO 

f.p.; Radica.l by photoionization of tyrosine; 78A255 
d.k. of transients; data fitting assuming 
k(e:l.\l + ea,q-) = 1 X 10 10 and k(eaQ - + 
tyrosine) 3 x 10". 

f.p.; Estd. from d.k. 79AllO 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution 

No. Reaction pH Ie (L mol-I s-I) Comment Ref. 

1 Sllver(I) Ion 
eaq - + Ag+ - AgO 

:a DlammlneBllver(I) Ion 
eaq - + Ag(NHa)2 + - AgO + NHa 

8 Dleyanoal'gentate(I) Ion 
ta.q - + Ag(CN)2 - -

-4 Nlt;rllot;rlo.cet;cd,oo.r5ent;o.t;e(I) Ion 

ea.q - + AgNTA2
- -

7 

7 

7 

11.1 

10 

10.9 

6 Ethylenedlamlnetetl'aaeetatoal'gentate(I) Ion 
t aq- + AgEDTA3

- - 11-12 

9.7 X 1010 

3.6 X 1010 

4.5 X 10 10 

3.5 X 101o 

3.2 X 10 10 

3.6 X 1010 

3.2 X 1010 b 

8.0 X 1010 b 

., TetrakIB(4-N-methylpYl'ldyl)pol'phlnatoBlIvel'(D) Ion 
taq - + AgTMpyp 4 + - 7 1 X 10 10 

[AgTMpyPVH 

'I Tetl'aklB(p-Bulf'onatophenyl)pol'phlnatoargentate(n) Ion 
eaq - + AgTPPS4- - AgTPPS O

- 8.7 1.6 X 10 10 

8 Tetrakle(p-eulf'onatophenyl)porphlnatoargentate(m) Ion 
eaq - + AgTPPS 3

- - AgTPPS 4 - 8.7 1.0 X 1010 

9 Alumlnum(m) 
taq - + Al(OH)a -

10 Alumlnate(m) Ion 
taq - + Al(OH)4 - -

11 Trls(glyelnato )alumlnum(m) 
taq - + Al(Glyh -.. 

1: Nltl'tlotl'laeetatoalumlnum(m) 
e ... q - + AINTA -

6.8 

14 

11.1 

10J) 

18 Bls(nltl'llotl'laeetato)alumlnate(m) Ion 
ea ()- + Al(NTA)23

- - 10.9 

2.0 X 109 

5.5 X 106 

<.:1.8 x 10" 

14: Ethylenedlamlnetetraaeetatoalumlnate(m) Ion 
taq - + AIEDTA - - 11-12 3.0 x 107 
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Average of 5 values. 

p.r.; D.k. at 640 nm; countE'rion 90 1
2-. 

p.r.; D.k. at 600 nm; concn. dependent; 
counterion CI0 4 -; Ie cor. for 1. 

p.r.; D.k. at 720 nm as well as p.b.k. at 360 nm 
(AgO), counterion 504

2-. 

p.r.; P.b.k. at 310 nm, as well as d.k. at 545 
nm. 

8~R.mll 

76A251 

680431 

650393 

p.r.; D.k. at 578 nm. 630073 

p.r.; D.k. at 720 nm as well as p.b.k. at 360 nm 680435 
(AgO), counterion 504

2 -; soln. contains 0.1 mol 
L- 1 NHa· 

p.r.; D.k.; counterion CI0 4 -; 80ln. contains 0.2 650047 
mol L -1 NHa. 

p.r.; D.k.; counterion CIO<t -; contains 0.1 mol 650047 
L -1 CN-; cor. for matrix reaction. 

p.r; D.k. at 575 nm; counterion sol-; soln. 690277 
contains 2 X 10-2 mol L -I nitrilotriacetate ion. 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

p.r.; P.b.k. in soln. contg. 2-PrOH, initial fast 83C026 
reaction followed by slow grow-in due to 2-
PrOH radica.l. 

p.r.; D.k. at 540 nm in soln. contg. 0.1 mol L -J 81A247 
tert-BuOH and borate buffer. 

p.r.; D.k. in soln. contg. terl-BuOH. 81A247 

p.r.; D.k., counterion CI04 -; pKh = 4.9, 5.43, 
5.86, 11.22. 

p.r.; D.k.; counterion Na+. 

p.r.; D.k. at ~75 nrn; cOllnterion 504
2-; 1501". 

contains 10- 1 mol L -1 glycine. 

IU'; Ole. at. 575 nm; soln. ~onta.ins 2 X 10-2 

mol L -I nitrilotriacetic acid, 10-2 mol L- 1 

AI2(S04h 

p.r.; D.k. at 575 nm; soln. contains 2 X 10-2 

mol L -I nitrilotriacetic acid, 10-3 mol L- 1 

AI2(50 4h· 

650047 

650047 

090277 

690277 

690277 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

16 Amerlelum\m) lon 
e

aQ 
- + Am + -+ Am(II) 5.8 

6 

16 Dloxoamerlelum(V) Ion 
eaq - + Am02 + -+ Am(IV) 6.0 

17 Dloxoamerlelum(VI) Ion 
e."q - + AmOg2+ -+ AmOg + 6.0 

18 Al'senlte(m) Ion 
eaq - + AsU 2 10.6 

19 Hydrogen arsenate(V) Ion 
. eaq - + HAs0 4

2 - - 11.0 

10 Hexaftuoroal'senate(Vllon 
eaq - + AsF 6 - - AsF 6 -

9.2 

7.0 

al Oetafluol'odl-fL-oxodlal'senate(V) Ion 
eaq - + As2 0 2F s

2- - 9.2 

a2 Dlcyanoaurate(I) Ion 
ea.q - + Au(CNb - -0. Auo 10.6 

11 

23 Boric aeld 
ell.q - + H3B03 -+ H· + H2BO:,- 6.7 

24 Deeaborane(14) 
eaq + BIOB14 -+ BlOB 14 

D6 TeilrafluQroborailc(m) Ion 
ell.q - + BF .. - -0. 5.8 

26 Barium Ion 
eaq 

- + Ba2+ -+ 

27 Bromine 
eaq - + Br2 -+ 

28 Trlbl'omlne Ion 
eaq + Brs 

1.6 X 108 

3 X 108 

3.2 x 10 10 

3.9 X 1010 

15.5 x 109 

1.9 X 108 

9.5 X 109 

1 x 10 10 

9.0 X 109 

~1 x 1010 

3.5 x 109 

8.0 x 109 

<5 x 103 

>2 X 10 10 

<2.3 X lOr, 

<5 X 105 

5.3 x 10 10 

2.7 x 10 10 

Ref. 

p.r.; D.k. at 650 nm in He-satd. soln contg. 18A044 
(0.019-1.24) x 10-;s mol L -I Am:1 T and 0.1 mol 
L -) tert-BuOH, and 0.11 mol L -I LiCI0 4; pKh 
= 5.92, 10.7; 1 = 0.11. 

p.r.; P.b.k.; soln. contains 3 X 10-3 mol L -1 761232 
Am:H and 0.1 mol L -I tert-BuOH. 

p.r.; D.k. at 650 nm in He-satd. soln. contg. 0.1 78A044 
mol L- I tert-BuOH and 0.11 mol L- 1 LiCIO .. ; 
at pH 5.2 Ie = 2.8 X 1010; 1= 0.11. 

p.r.; D.k. at 650 nm in Be-satd. soln. contg. 0.1 78A044 
mol L -I tert-BuOH and 0.11 mol L -I LiCIO ... ; 
at pH 5.3 Ie = 3.1 x 10 10

; 1 = 0.11. 

p.r.; D.k.; counterion NaT; at 1 = 0.0015 koh .. = 680295 
5.9 X 108; pK = 9.23.; k cor. for 1. 

p.r.; D.k.; counterion Na+; at 1= 10-:1 kohll= 680295 
2.0 x 10M

; pK = 2.25, 6.77, 11.6.; Ie cor. for 1. 

Average of 2 values. 

p.r.; D.k. at 720 nm, as well as p.b.k. at 310 761148 
nm; contains 10-2 mol L -1 borax buffer. 

p.r.; D.k. 650047 

p.r.; D.k. at 720 nm; contains 10-2 mol L -\ 761148 
borax buffer. 

p.r.; D.k.; counterion K+; at 1 = 10-2 /cob!! = 680295 
4.2 X 109 ; k cor. for 1. 

p.r.: P.b.k. at 410 nm: 80ln. contg. 10-3 mol 680302 
L -1 NaOH; counterion KT. 

p.r.; D.k. at 700 nm gave a rate constant 87A045 
consistont wit.h impurit.y such 0.0 nit.ra.t.c; no pH 

dependence was found for the decay rate in 
deaerated solution contg. 0.5 mol L -1 boric 
acid. 

p.r.; C.k.; B+ competes if conen. 2: 4 X 10-4 

mol L- 1• 

761036 

p.r.; D.k.; counterion Na+; at 1 = 0.2 .to"" = 680295 
4.0 X 10"; k cor. for 1. 

p.r.j No effect of 0.02 mol L -\ metal ion on 650044 
eaq - decay. 

p.r.; D.k. at 600 nm; detd. in Br2-Br- soln. 771005 

p.r.; D.k. at 600 nm in soln. contg. 0.5 mol L -1 771005 
Br-j II cor. for 1. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

2V Hypobl'omite ion 
eaq- + BrO- -+ 0'- + Br-

30 Bl'omite Ion 
eaq- + Br02 - -+ BrO + 0 2

-

31 Bl'omate Ion 
eaq - + BrOa - -+ BrOa2-

aa Pel'bl'omate Ion 
ell.c1 + BrO .. - 0'- + BrOa-

38 Carbon monoxide 
e ... q - + CO - CO-

34 Cal'bon dioxide 
ell.q - + CO 2 -

86 Bical'bonate Ion 
eaq- + HC0 3 - -

86 Carbonate Ion 
e"q - + COa

2
- -+ 

37 Cyanide Ion 
eaq- + CN--

38 Cyanogen 
eaq - + C2N2 -+ (CN)2-

aD Thloc;yanatc Ion 

fact - + SCN- -

40 Cadmlum(n) Ion 
eaq - + Cd 2 -+ Cd + 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

pH 

13 

13 

-7 

13 

7 

-7 

6.2 

7 

11.4 

6 

-7 

6.1 

6.1 

4.4 

6.0 

7 

6.5 

Ie (L mol- 1 s-l) Comment Ref. 

1.1 X 10 10 

£.6 X 109 

3.4 x IOn 

2.3 x 101) 

2.1 X lOS) 

7.0 X IOn 

1.7x 109 

1.6 X lOS) 

3.9 x 10° 

3 X 105 

2.1 X 1010 

<1 X 106 

5...1 X 1010 

4.8 X 10 10 

6.0 X 1010 

6.4 X 1010 

5.1 X 10 10 

5.2 X 10 10 

4.8 X 10 10 

p.r.; D.k. at 600 nm; counterion Na+; at 1= 680153 
0.1 koh!! = 2.3 X 10 10

; see also !6ROI52] for c.k. 
with N 20 giving Ie = (1.2-2.5) X 10 10 at pH 
10-14; Ie cor. for 1. 

p.r.; D.k. at 600 nm; counterions Na+, Br03 -, 680153 
Br-; at 1 = 0.1 /cob!! = 1.8 x 1010; /c cor. for 1. 

Average of 3 values. 

p.r.; D.k. at 550 nm in soln. contg. 10- 1 mol 700242 
L- I EtOH and 0.01, 0.1 and 1 mol L- 1 

NaBrOa; Ie cor. for 1. 

p.r.; D.k. at tiUU nm; counterion K+; at 1= 0.1 080153 

/cobs = 4.1 X 10"; /c cor. for 1. 

p.r.; D.k.; counterion K+. 650047 

p.r.; D.k.; counterion K+. 730106 

Average of 2 values. 

p.r.; D.k. in unbuffered soln.; same result in 
soln. contg. 0.1 mol L -I NaCI and 0.1 mol 
L- I MeOH. 

p.r.; D.k. 

p.r.; D.k. at 578 nm in pres. of 10-3 mol L- 1 

MeOH, [C0 2] =50-200 X 10-6 mol L -I. 

78A004 

771107 

630073 

p.r.; D.k.; concn. lO-a mol L- 1, no OH 640046 
scavenger added; see also !670218] for c.k. with 
CO 2 giving Ie = 6 X 10°. 

p.r.; D.k. in soln. contg. 0.1 mol L -I tert-BuOH 81A148 
and 0.01 mol L -I sodium carbonate. 

p.r.; D.k.; concn. of 0.125 or 0.25 mol L -1 KeN 771115 
required to red uce lifetime of eaq -. 

p.r.; D.k. (eaq -) as well as p.b.k. (addud). 

p.r.; D.k. (unreactive), concn. 2 X 10-4 mol 
L -I, contg. 10-3 mol L -1 MeOH. 

Average of 6 values. 

p.r.; D.k. at 600 nm; counter ion S042
-; 1 = 

1.8 X 10-3 • 

p.r.; D.k.; Ie also detd. at 6.4 khar (6.4 X lOR 
Njm2 ); counter ion SO/-. 

p.r.; D.k. at 550 nm in soln. contg. 10-a mol 
L -I EtOH and 1 and 0.1 mol L -1 CdS0 4; Ie 
cor. for 1. 

p.r.; D.k. at 575 nm; 1 = 4.0 X 10-6. 

p.r.; D.k.; counterion Cl- or CI04-. 

p.r.; D.k.; counterion SO/-. 

710038 

640046 

751027 

720102 

700242 

690277 

650044 

650047 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Je (L mol- 1 S-I) Comment Ref. 

,n Tetraammlneeadmlum(n) Ion 
ell.q - + Cd(NHa)l+ - 6.5 3.1 x 10 10 

.2 Ethylenedlamlneeadmlum(ll) Ion 
taq + Cd(en)2+ ... .-g 6.3 X 10 10 

4:8 BIs( ethylenediamine )eadmlum(ll) Ion 
eaq- + Cd(en)22+ - -10 4.4 x 10 10 

4:4: Trls( ethylenediamine )eadmlum(ll) Ion 
eaq - + Cd(en)s2+ - -11 6.8 x 109 

.5 1,.,8,II-TetraaJJaeyelotetradeeaneeadmlum(ll) Ion 
eIH,- + Cd(cyclam)2+ -+ Cd(cyclam)+ 2.S x 1010 

46 Chlol'oeadmlum(n) Ion 
f1aq - + CdCl+ - 6.S 1.1 X 10 10 

.1 Tetralodoeadmate(ll) Ion 
ea.q - + CdI4~- - 7.2 1.6 x 10 10 

48 Tetraeyanoeadmate(ll) Ion 
eaq - + Cd(CN) .. 2- - 10 1.4 X 101'1 

.0 Glyelnatoeadmlum(ll) Ion 
eaq + Cd(Gly)+ ... ~-g 1.8 X 10 10 

60 BllI(glyelnato )eadmlum(n) 
ell.q - + Cd(GlY)2 ... -10 1.4 x 10 10 

61 Tl'ls(glyelnato )eadmate(ll) ton 
eaq - + Cd(GlyJa - - -11 4.S X lOP 

63 Bls(nltrllotrlaeetato)eadmate(n) Ion 
eaq - + Cd(NTAh 4- -+ 10.9 <2.3 x 107 

63 Ethylenedlamlnetetraaeetatoeadmate(lI) Ion 
eaq + <.Idl!,;UTA2

- - <.Id~l)TA3- 11.5 2.0 x 108 

11·12 3.9 x 108 

64: Cyelohexanedlamlnetetraaeetatoeadmate(ll) Ion 
eaq + CdCDT A 2- - CdCDTA 3- 11 1 X lOR 

66 T.,.t.Plltkllil("- N-nul"t.hylpypldyl)popphlnlltt.oeadrnlurn(n) lon 
eaq - + CdTMpyP 1+ -+ 7 1 ;< 10 10 

[CdTMpyp)·a+ 

68 Tetrakls(p-sulfonatophenyl)porphlnatoeadmate(ll) Ion 
eaq + CdTPPS 4

- - [CdTPPSj·5- 7 1 X 10 10 

61 Cerlum(IDllon 
taq + Ce + -

68 Ethylenedlamlnetetraaeetatoeerate(m) Ion 
eaq + CeEDTA - -+ 11.5 

p.r.; D.k.; contains 0.2 mol L -I NHa, 650047 
counterion SO 4 ~ 

p.r.; D.k. at 575 nm; 1 = -10- 4 ; Ie cor. for 1. 690277 

p.r.; D.k. at 575 nm; 1= -'10-3 ; Ie cor. for 1. 690277 

p.r.; D.k. at 575 nm; 1= -10- 1; Ie cor. for 1. 690277 

p.r.; D.k. at 600 nm in He-satd. soln. contg. SOA380 
0.09 mol L- J tert-RuOH. 

p.r.; D.k.; conta.ins 1.0 mol L- 1 CI- as well as 650047 
CdClz(H20)2 arid CdCla(H20)-, counterion 
::)u .. 2 -. 

p.r.; D.k.; contains 0.2 mol L -I 1-, counterion 650047 
80 .• 2 -. 

p.r.; D.k.; contains 0.1 mol L- 1 CN-, 650047 
counterions 80./-, K +. 

p.r.; D.k. at 575 nm: counterion SO/-; 1 = 690277 
-10- 4 • 

p.r.; D.k. at 575 nm; counterion S042
-; 1 = 690211 

-1O-:~. 

p.r.; D.k. at 575 nm; counterion SO .. 2-; 1 = 690277 
-10- 1; Jecor. for 1. 

p.r.; D.k. at 575 nm; counterion SO .. 2-, soln. 690277 
contains 2 X 10-2 mol L -1 nitrilotriacetic acid. 

p.r.; D.k. in buffered soln. contg, 0.5% n-BuOH; 77A252 
product identified in [80A072j; 1= 0.016. 

p.r.; D.k. at 575 nm; counterion Na. +; 1 = 0.2. 690276 

p.r.; D.k.; soln. contg. SO/- and n-BuOH; 
product identified by opt. spectra; 1 = 0.01. 

p.r.; P.h.k. in soln. contg. 2-PrOH, init,jal fast. 
reaction followed by slow grow-in due to 2-
PrOH ra.dicaL 

p.r.; P,b.k. in soln. contg. 2-PrOH, initial fast 
reaction followed by slow grow-in due to 2-
PrOH radical. 

80A072 

8~('026 

83C026 

p.r.; D.k. 640132 

p.r.; D.It. at 575 nm; counterion Na.+j 1= 0.2. 690276 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

69 Callfornlum(m) ton 
e"'q - + Cf3 + -+ Cf(II) 

60 Chloride Ion 
eaq- + Cl- -+ 

61 Hypoehlorlte Ion 
eaq - + CIO- -+ 0'- + CI-

62 Chlorite Ion 
eaq - + CIOz - -+ 0'- + CIO-

68 Chlorate Ion 
eaq- + CIOa 

64: Perehlorate Ion 
eaq -+91°4--+ 

66 Cobalt(ll) Ions 
eaq - + Co:.l+ -+ Co+ 

66 2,2'-Blpyrldlneeobalt(tt) Ion 
eaq - + Co(bpy)2+ -+ Co(bpy)+ 

6'1 Bls(2,2'-blpyrldlne)cobalt(ll) Ion 
eaq - + CO(bpY)22+ -+ CO(bpY)2 + 

68 Trls(2,2'-blpyrldlne)eobalt(U) Ion 
caq -1 Co(bpy );s2+ ~ Co(bpy h + . 

pH 

5.3 

-7 

9.2 

10.2 

10 

'-10 

4.0 

69 4:,4:' -Dlmethyl-2,Z' -blsPYl'ldlneeobalt(n) Ion 
elJ.q- + Co(dmb)ll:.l+ -+ Co(dmb)n + 5-7 

7.0 x 109 

2.5 x 109 

<1 X 106 

<1 X 106 

<1 X 106 

1.3 X 10 10 

6.6 x lOll 

9.5 x 1O!) 

1.2 X 10 10 

3.5 X 10 10 

5.3 X 10 10 

7.1. x 10 10 

>3 x 10 10 

p.r.; D.k. in soln. contg. 5 X 10-4 mol L- 1 

Cf(CIO")3 and 0.1 mol L -I tert-BuOH. 

p.r.; D.k. (unreactive), concn. 10-3 mol L -1. 

Average of 2 values. 

Ref. 

R3A171 

640046 

p.r.; D.k. at 700 nm in soln. contg. 10-2 mol 87A902 
L- 1 borax and 1-6 x 10-" mol L- I CIO- I ; 

kobs = 9.8 x lOll; k cor. for 1. 

p.r.; D.k.; counterion Na+; at 1= 10-3
, kobs = 680295 

7.2 x 109; k cor. for 1. 

p.r.j D.k. at 690 or 560 nm in Ar-aatd. soln.; 81A242 
dose dependent; k calcd. from slope of plot of 
[CI02 -] vs. kobs at 600 krad per pulse. 

p.r.; Solute has no effect on d.k. of eaq -. 

p.r.; D.k.; concn. 10-2 mol L -I. 

p.r. 

p.r.; D.k. at 578 nm; deaerated soln. contg. 
10-2 mol L -I MeOH; counterion 50 4

2 -. 

720301 

640046 

640132 

761136 

p.r.; D.k. at 600 nm; counterion 50/-; 1= 3.3 751027 
x 10-3 . 

p.r.; D.k. at 550 nm in soln. contg. 10-3 mol 700242 
L -I EtOH and 1 mol L- 1 Co(CI0 4)z;k cor. for 
1. 

p.r.; D.k.; k detd. at 19.5 and 73 ac. 

p.r.; D.k. at 650 nm in soln. contg. 5 x 10-5 

mol L -1 Co2+, 0.15 mol L -1 EtOH and 0.005 
mol L -1 phosphate buffer and varied [bpyl. 

p.r.; D.k. at 650 nm in soln. contg. 5 x 10-5 

mol L- l C02 i-, 0.15 mol L - 1 EtOH and U.UUI> 

mol L -I phosphate buffer and varied [bpyJ 

p.r.; D.k. a.t650 nm in Sloln. conte;. 5 x 10-5 

mol L - 1 Co2+, 0.15 mol L - J EtOH and 0.005 
mol L -I phosphate buffer and varied [bpy]. 

650044 

85A034 

85A034 

~5AO~4 

p.r.; P.b.k. in soln. cont.g. (0.3-10) x 10- 1 mol 82A278 
L- 1 of both CoSO., and 4,4'-(CHa)zbpy and 0.1 
mol L - I 2-PrOH; n> 1. 

'10 6,'1,'1 ,12,14:,I4:-Hexamethyl-l,4:,8,II-tetraazaeyelotetradeea-4,1I-dleneeobalt(n) Ion 
eaq - + Co(4,11-dieneN1)2+ -+ ,4.,4 X 1010 Average of 2 values. 
Co(4,l1-dieneN 4)+ 

6-10 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

4.4 X 1010 

4.4 X 10 10 

p.r.; D.k. at 600 nm. 

p.r.; D.k. at 700 and 500 nm in Ar-satd. soln. 
contg. 1 mol L -1 tert-BuOH and phosphate or 
borate buffer. 

78A200 

761001 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ref. 

11 6,1,1 ,12,12,I4.-Hexamethyl-l,4,8,II-tetraasaeyelotetradeea-4,14.-dleneeobalt(U) Ion 
elloq - + Co(4,14-dieneN .. )2+ - 6-10 3.4 X 10 10 p.r.; D.k. at 100 and 500 nm in Ar-satd. soln. 161001 

contg. 1 mol L -, tert-BuOH and phosphate or 
borate buffer; pK of the diene 10, 11. 

12 2,3,9,10-Tetl'amethyl-l,4,S,II-tetraasaeyelotetradeea-l,3,S,10-tetraeneeobalt(U) Ion 
e"'q - + Co(I,3,8,10-tetraeneN 4)2+ - 6-10 4.9 X 10 10 p.r.; D.k. at 700 and 500 nm in Ar-satd. soln. 761001 

contg. 1 mol L -I tert-BuOH and phosphate or 

18 Pentaeyanoeobaltate(D) Ion 
eaq - + Co(CN)o3- - Co(CN)o 4-

-13 

13 

14 Pentaeyano(nltl'osYI)eobaltate(D) Ion 
e'lIoq 1- Cu(CN)oNO:i - -

16 Nltrllotrlaeetatoeobaltate(D) Ion 
eA.'1 - + CoNTA - - CoNTA 2- 7 

1.3 X 1010 

1.2 X 10 10 

1.4 X 10 tO 

16 Bls( nltrllotrlaeetato )eobaltate(D) Ion 
eaq - + Co(NTA)z 4- - 10.9 < 1.4 X 108 

11 Ethylenedlamlnetetl'aaeetatoeobaltate(U) Ion 
eaq - + CoEDTA2

- - 11.5 <5.6 X 108 

11-12 <5.2 X 108 

18 Tetrakls(p-sulfonatophenyl)porphlnatoeobaltate(U) Ion 
eaq - + CoTPPS"- - CoTPPSo- 8 1.2 X 10 10 

borate buffer. 

Average of 2 values. 

p.r.; O.k. at 578 nm in soln. contg. 10-2 mol 710097 
L - I tert-BuOH and ~ 10-1; mol L -I complex 
and 0-3 X 10-'· mol L -, CN- under 1 atm H2 ; 

kHI kJ) "'" l.Z. 

p.r.; D.k. at 578 nmi Ie is the same in D20 soln, 690443 

')I-r.; C.k.; counterion K+; reI. to k(eaq + 
N0 3 -)· 

p.r.: O.k. as well as p.b.k. at 360 nm in soln. 
contg. phosphate buffer and tert-BuOH or 
formate ion. 

7104U7 

79A255 

p.r.; D.k. at 575 nm; counterion 80/-; 690271 
contains 2 X 10-2 mol L -I nitrilotrlacetic acid. 

p.r.; O.k. in buffered soln. contg. 0.5% n-BuOH; 71A252 
1=0.019. 

p.r.; O.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

p.r.; O.k. at -~600 nm in soln. contg. 1.5 mol 
L -I 2-PrOH; rapid ea'l- decay. followed by 
slower reaction. 

83A088 

19 Hydroxytetrakls(p-sulfonatophenyl)porphlnatoeobaltate(ll) Ion 
eaq - + (HO)CoTPPSo- - 13 1.4 x 10 10 p.r.; D.k. at -600 nm in soln. contg. 1.5 mol 
(HO)CoTPPS6

- L -1 2-PrOH; rapid eaq - decay followed by 
slower reaction. 

83A088 

SO 8,10,1'1,24-Tetrasulfophthaloeyanlneeobaltate(ll) Ion dhner 
eaq - + [Co(ptS)]28

- - Co(tspc)S- 9.e X 109 Average of 2 values. 

81 H@xAAJnJnln@C!obAI~(m) Ion 
eaq - + Co(NHa)o:J+ -

9 3.0 X 10\) p.r.; D.k. at 570 nm in soln. contg. tert-BuOH; 
cor. for radical reaction; 

80A146 

9 3.3 X 109 

8.7 X 1010 

-7 8.8 X 10 10 

5-6 8.5 X 1010 

6.7 8.2 X 1010 

11.1 9.0 x 1010 

9.0 X 1010 

p.r.; P.b.k. at 460 nm; cor. for OH reaction; 
soln. N2-satd. 

Average of 5 values. 

80A146 

p.r.; O.k. at 690 nm, counterion Cl-; soln. 690186 
contains < 10-a mol L - I Hz. 

p.r.; D.k. at 575 nm, counterion CIO .. -. 690428 

p.r.; D.k.; counterion CI0 4 -; 1 = 6 X 10~5; k 680295 
cor. for 1. 

p.r.; D.k.; counterion CIO .. -; soln. contains 0.2 650047 
mol L- I NH3 . 

p.r.; D.k.; counterion CI04 -; Ie detd. at 21 and 650044 
77.5 cC. . 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

81 Pentaammlneeobalt(m) Ion 
eaq - + Co(NH3)S 3+ -

88 Tetraammlneeobalt(ID) Ion 
eact - + Co(NH3)4 a+ -

84 Trls( ethylenediamine )eobalt(ID) Ion 
eaq - + Co(en)g 3+ -

pH 

10.0 

4.9 

5-6 

6.55 

86 Bls( dlethylenetrlamlne )eobalt(m) Ion 
ea.q - + Co(dienhH - -7 

6.8 X 1010 

6.0 X 10 10 

8.2 X 10'0 

6.2 X 10'0 

4.4 X 10 10 

8.0 X 1010 

8.5 X 1010 

7.3 X 10 10 

8.2 X 10 10 

7.6 X 1010 

Average of 3 values. 

p.r.; D.k. at 575 nm, counterion CI0 4 -. 

p.r.; D.k.; counterion CI0 4 -; 1 = 6 X 10-1), 
kobs = 8.1 X 10JO; k cor. for 1. 

p.r.; D.k.; counterion CIO,,-. 

p.r.; D.k.; counterion CI0 4 -. 

Average of 3 values. 

p.r.; D.k. at 575 nm, counterion Cl-; pK of 
ligand 0.8, 9.9. 

p.r.; D.k.; counterion Cl-. 

p.r.; D.k.; counierion C10 4-. 

p.r.; D.k. at 690 nm; counierion CI-; soln. 
contains < 10-3 mol L -, H2 ; 1 = 10-1 . 

S8 Hydrox;r(6,'1 ,'I ,Ut,14,14-hexarnet.h;yI-1,4,8,11-t.ct.raa.ac;yclotet.radcca-4,11-dlcllc)cobalt,(D:I) 1011 

e,..q- + Co(-4,ll-dieneN .• )OH2+ - 6.5 5.0 X 10 10 p.r.; D.k. at 700 nm in soln. contg. 1 mol L- I 

Co(4,1l-dieneN 4)OH+ tert-BuOH; pK of ligand -10, 11. 

8'1 Dlhydroxy(6,'1,'1 ,lZ,14,14-hexamethyl-l,4,8,11-tetJ"aazaeyelotetJ"adeea-4,11-dtene)eobalt(ID) Ion 
eaq - + Co(4,1l-dieneN .. )(OH)2 + - 11.0 3.9 X 10 10 p.r.; D.k. at 700 nm in soln. contg. 1 mol L- 1 

Co(4,1l-dieneN 4)(OH)2 tert-BuOH. 

88 Hydroxy(Z,3,9,lO-tetramethyl-l,4,8,11-tetraazaeyelotetl'adeea-l,3,8,lO-tetraene)eobalt(m) Ion 
e,..q - + Co(tetraeneN 4)OH2 + -+ 6.5 5.0 x 1010 p.r.; D.k. at 700 nm in soln. contg. 1 mol L- 1 

Co(tetraeneN 4)OH+ tert-BuOH. 

89 Dlhydroxy(Z,3,9,lO-tetramethyl-l,4,8,11-tetraazaeyelotetJ"adeea-l,3,8,lO-tetl'aene)eobalt(m) Ion 
e,.q - + Co(tetraeneN .. )(OH)2 + -+ 10.0 4.1 X 10 JO p.r.; D.k. at 700 nm in soln. contg. 1 mol L- 1 

Co(tetraeneN4)(OH)2 tert-BuOH. 

gO Tl'ls(2,2'-blpYl'ldlne)eobalt(m) Ion 
e,.q - + Co(bpy)a3+ - Co(bpY):I!.l+ 

91 Tl'ls(tel'pYl'ldlne)eobalt(m) Ion 
eaq - + Co(terpy)g3+ -.. 

6.9 

92 Trls(l,lO-phenanthl'ollne)eobalt(m) Ion 
eaq - + Co(phenh 3+ -.. -7 

ga Pentaammlne(lmldazole)eobalt(ill) Ion 
en.q- + (NHa)I)ColmH:I+ -+ 

(NHg) I> ColmH2+ 

g4 Pentaammtnebl'omoeobalt(m) Ion 
eaq - + Co(NHa)5Br2+ -.. 

96 Pentaammlneehlol'oeobalt(m) Ion 
eaq - + ColNH:I):.;CI2+ -.. 
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5-6 

7.7 

5-6 

7.3 

8.9 X 1010 

8.3 X 10 10 

6.5 X 10'0 

7.5 x 10'0 

7.1 X 1010 

8.0 X 10 10 

6.2 X 10 10 

6.4-. X 1010 

7.8 X 1010 

6.1 X 10 10 

Average of 2 values. 

p.r.; D.k. at 700 nm in Ar-satd. soln. contg. 
0.1 mol L -I tert-BuOH. 

p.r.; D.k. at 690 nm; counterion CI0 1-; soln. 
l"ontainl'l <. 10-3 mol L -1 H z -

p.r.; P.b.k. in soln. contg. 10-4 mol L- 1 

complex and 0.5 mol L -I tert-BuOHj obs. 
transient precursor to Co(terpY)2 2:1". 

p.r.; D.k. at 690 nm; counterion CIO,,-; soln. 
contains < lO-:i mol L -, 112 , 

p.r.; D.k. at 580 in Nz-purged soln. contg. 0.1 
mol L - I tert-BuOH. 

Average of 2 values. 

p.r.; D.k. at 575 nm, counterion CI01-. 

p.r.j D.k.; counterion CI0 4 -j 1 = 4 X 10-°. 

Average of 3 values. 

p.r.; D.k. at 575 nm, counterion CI0 4-. 

p.r.; D.k.; counterion CI0 4 -j J = -4 X 10-5 . 

Ref. 

690428 

680295 

650044 

650044 

690428 

650018 

650044 

690186 

161203 

761203 

761203 

761203 

19A034 

690186 

720381 

690186 

83A270 

690428 

680295 

690428 

680295 
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TARLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol- 1 s-1) Comment Ref. 

96 Pentaammlneehloroeobalt(m) ion-Continued 
5.4 x 10 10 

98 ci,..Ammlneehlol'obls( ethy lenedlamlne )eobalt(rn) Ion 
taq + ci,.Co(en)2(NHa)CI 2+....., 5-6 6.6 x 10 10 

9'1 DIs( ethylenediamine )dlehlol'oeob altern) Ion 
ta.q - + Co(en)2CI2 + -+ 3.2 X 10 10 

98 ci .... Dlehlol'obls( ethy lenedlamlne )eobalt(ill) Ion 
ta.q - + ci,.Co(enhC12 + -+ 5-6 7.3 x 10 10 

99 trGI'u .. Diehlorobls( ethylenediamine )eobalt(ID) Ion 
taq - + tran,.Co(enbClz + -+ 7.,4. X 1010 

5-6 7.7 x 10 10 

5.55 7.1 x 10 10 

100 Pentaammlnefluoroeobalt(ill) Ion 
t:aq - -1- Co(NH:~h;F2+ - 5-0 0.0 X. 10'0 

101 BIs( ethylenediamine )ftuol'oeobalt(ID) Ion 
tall - + Co(en)2(HzO)F z + -+ 5-6 6.3 X 10 10 

102 ct .... Dls( ethylenediamine )dlftuorocobalt(m) Ion 
t Aq -- + ci,.Co(en)zF z + ""'" 5-6 4.9 x 10 10 

103 Pentaammlne( azldo )eobalt(ID) Ion 
clIoq - + Co(NHa)"N;s2+ ..... 8.7 x 1010 

5-6 7.2 x 10 10 

6.3-8.2 6.3 x 1010 

lU4 lJarbonatobls( ethylenediamine )eobalt( Ill) Ion 
eaq - + Co(en}2C03 + -+ 4.8 X 1010 

5-6 4.8 X 10 10 

7.2 4.9 X 10 10 

106 Tetraammlne(aqua)eyanoeobalt(m) Ion 
en.q - + Co(NH3 )4(HzO)CN 2 + - 6.1 5.6 x 10 10 

100 r~ll Lalloull111u~c¥ 5uucubalL(m) lUll 

eaq- + Co(NH3}SCN2+ -+ 6.9 X 1010 

5-6 7.4 x 10 10 

fU fi ~ X 10 10 

10'1 (Aqua)pentaeyanoeobaltate(ID) Ion 
elloq - + CO(CN)5HZOZ- -+ 7 1.2 X 10 10 

108 Pentaeyano(hydl'oxy)eobaltate(ID) Ion 
eaq - + CO(CN)50Ha- - 1.1l x 1010 

13 1.2 x 10 10 

1.1 X lOll) 

109 Pentaeyano(hydl'tdo)cobaltate(ID) Ion 
eaq - + CO(CN)5Ha- -+ 13 6.7 x 101) 

110 (AJlldo)pentaeyanoeobaltate(ID) Ion 
el\.q - + Co(CNlsNa3- -+ 1.3 x 10 10 

111 (Chloro )pentaeyanoeobaltate(m) Ion 
eaq + Co(CN)5C1a- -+ 1.8 x 10 to 

112 Pentaeyano(lodo )eobaltate(ID) Ion 
ea.q - + ColCN)5Ii'l- - 7 2.1 X 10 10 

p.r.: O.k.: counterion CIO-1-' 

p.r.: O.k. at 575 nm: pK of ligand 6.8, 9.9. 

p.r.; O.k.; counterion CIO .• -. 

p.r.; O.k. at 575 nm, counterion CI0 1-; pK of 
ligand 6.8, 9.9. 

Average of 2 values. 

p.r.; D.k. at 576 nm, counterion Cl-. 

p.r.; O.k.; counterion N03 -; k cor. for NOa -. 

p.r.; D.k. at 575 nm, counterion CIO .. -. 

p.r.; D.k. at 576 nm; pK of ligand 6.8, 9.9. 

p.r.; O.k. at 575 nm. 

Average of 2 valuea. 

p.r.; O.k. at 575 nm; counterion CIO" 

p.r.; O.k.; counterion CI0 4 -: I 4 X 10-1i • 

Average of 2 values. 

p.r.; O.k. at 575 nm: pK of ligand 6.8, 9.9. 

p.r.; O.k.; counterion CIO.j -; 1= 2 X 10-5 . 

p.r.; O.k.; counterion CIO.j -; 1= 4 X 10-5. 

Average of 2 values. 

650044 

690428 

650044 

690428 

690428 

650018 

090428 

690428 

690428 

690428 

680295 

690428 

680295 

680295 

p.r.; O.k. at 575 nm, counterion CI0-1 690428 

p r; D k.; t:ollnteorion CIO .. -; 1 - " x 10-5 . 680295 

p.r.; O.k. at 578 nm; counterion K+; pK = 10. 710364 

Average of 2 values. 

p.r.; O.k. at 578 nm in Hz-satd. soln. contg. 110364 
MeOHj counterion K +. 

p.r.; O.k. 650044 

p.r.; O.k. at 578 nrn in Hz-satd. soln.; 710364 
counterion K"'. 

p.r.; O.k. 650044 

p.r.; O.k. 650044 

p.r.; O.k. at 478 nm; H2-satd.: contains formate 110364 
ion; counterion K + . 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

113 Pentaeyano(nltl'o)eobaltate(m) Ion 
f!aq - + Co(CN)sN02

3- -

114 Hexaeyanoeobaltate(m) Ion 
f!aq - + CO(CN)63

- - CO(CN)61
-

pH 

7 

7, 13 

13 

8.0 x 109 

4.6 X 109 

3.3 x 109 

5.4 X 109 

5.0 X 109 

116 ci ... Nltl'oammlnebls( ethylenediamine )eobalt(m) Ion 
e ... q - + ciIl-Co(f!n)2(NHo)N02

2+ - /;_R 6.6 )( 1010 

116 Hexanltl'oeobaftate(ID) Ion 
f!lI.q + CO(N02)63- - 5.8 X 10 10 

11" p., utiaall.lIU III., ( t.bluII!), aust.u-N)c.ubalt(m) ton 
f!aq + Co(NHa)sNCS2+ - 5-6 7.3 X 10 10 

118 ei ... Bls( thloeyanato- .N)bts( ethylenediamine )eobalt(m) Ion 
e .. ,~ - + cis-Co(en)2(NCS)2 + - 6.00 6.9 X 1010 

119 trm" ... Bls(thloeyanato-.N)bls( ethy lenedlamlne )eobalt(m} Ion 
f!aq - + tranB-Co(en)2(NCSh + - 6.50 5.4 X 10 0 

120 Penta(eyano-O)(thloeyanato-.N)eobaltate(m) Ion 
f!aq - + Co(CN)sNCSa- - 7 1.6 X 10 10 

121 Pentaammlne(formato)eobalt(ID) 
f!aq - + Co(NHa)S02CH2+ - C02+ + 6 
HC02 - + NHa 

122 (Aeetato)pentaammlneeobalt(m) Ion 
f!aq - + Co(NHa)s02CCHa 2+ - 5-6 

123 Pentaammlne(fumal'ato)eobalt(ID) Ion 
f!a.q - + Co(NH3)sfum + - 5-6 

124 Trloxalatoeobaltate(m) Ion 
f!a.q- + CO(C20 4h3

- -

126 Pentaammlne(2-nltrobeDJmato)eobalt(m) Ion 

-5 X 10 10 

7.3 X 10 10 

6.5 X 10 10 

1.2 X 10 10 

f!nq - + o-02NC6H4C02CO(NHa)s2+ 8 X 10 10 

126 Pentaammlne(3-nltl'obenzoato),eobalt(ll) Ion 
f!a.q - + m-02NCoH",C02CO(NHa)sll+ 8.0 X 10IH 

127 Pentaammlne(4-nltrobenzoato)(!obalt(ID) ton (PNBPA, 
ea.q - + ~02NC6H1C02CO(NH3)5~H 8.0 X 1011 

128 Pentaammlne(2,4-dlnltrobenzoato)eobalt(m) Ion 
f!a.q - + Co(NHa)502CC6H3(N02)22+ 8.0 X 10 10 

129 Pentaammlne(3,6-dlnltrobenloato)eobalt(m) Ion 
f!aq - + Co(NHa)s02CC6H3(N02b2+ 8.0 X 10 10 

130 Pentaammlne(terephthalato)eobalt(ID) Ion 
f!a.q - + Co(NH3)sterephthal+ - 6 X 10 10 
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p.r.; D.k. 

Average of 3 values. 

p.r.; D.k. at 678 nm in soln. contg. 0.2 mol 
L -1 tert-BuOH. 

p.r.; D.k. at 578 nm in H2-satd. soln. contg. 
MeOH; counterion K +. 

p.r.; D.k. at 578 nm; contains -0.1 mol L- 1 

H2; two distinct transients were observed 
(~50% each) 

p.r.; D.k. at 515 nm; pK of ligand 6.8, 0.0. 

p.r.; D.k.; counterion K+, 

p.r.; D.k. at 575 nm, counterion S042 -. 

p.r.; D.k.: counterion SCN-; pK of ligand 6.8, 
9.9. 

p.r.; D.k.; counterion 01-. 

p.r.; D.k. at 478 nm in H2-satd. soln.; contains 
formate ion; counterion (C4HO)4N+. 

Estd. from obs. G(Co2+) = 1.3 in 02-satd. 
soln. contg. 5 X 10- 4 mol L -1 complex and 
0.5 mol L -I Na formate. 

p.r.; D.k. at 575 nm, counterion CI01-. 

p.r.; D.k. at 575 nm, counterion CI0 4-. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

Ref. 

660044 

731087 

710364 

690443 

600,(28 

650044 

690428 

660018 

650018 

710364 

79A250 

690428 

690428 

650044 

771027 

771027 

771027 

771027 

771027 

640045 
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TARLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

181 Bta(tmtnodtaeetato)eobaltate(lli) ton 
I!!a'i - + Co(IDA)2 - -+ Co(IDA)22- 7 2.3 X 10 10 "Y~r.: C.k. in soln. contll. NaNO:,: value of 

reference rate not given: rei. to k( I!!lI.q - + 
NOs --). 

545 

Ref. 

780090 

132 Nltrllotrlac.etatoc.obaltate(m) 
eaq - + (joNTA -+ CoNTA- 6 1.0 X 10 10 ')'~r.; C.k., obs. G(-CoNTA) in aerated soln. 770170 

133 EthyJenedlamlnetetl'aac.etatoc.obaltate(m) Ion 
eaq- + CoEDTA - -+ CoEDTA2- 2.9 X 1010 

184; Trlll(acet)'lacetollato)cobalt(m) 

eaq- + Co(acac)a -+ 

11-12 2.9 X 1010 

2.9 X 10 10 

6-7 4 X 10 10 

186 Dec.aammlne-Jl.-(supel'oxldo)dleobalt(m) Ion 
e"q - + Ou[Co(NHa)s]u5+ -+ 5.9 8.2 X 10 10 

138 Deeakls( eyano )-jJ.-supel'oxldodlcobaltate(ill) Ion 
e'aq + 02[Co(CN)5b5

- -+ 2.9 X 1010 

°2(Co(CN)51z6
-

-5.0 

7.0 

2.9 X 10 10 

2.9 X 10 10 

contg. various [NO:! -J; reI. to k(eaq - + NOs -). 

Average of 2 values. 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. . 690276 

p.r.; D.k. 

r.; C.k.; reI. to k(eaq - + O 2), 

p.r.; D.k.; counterion Br-; 1= 5 X 10-5 . 

Average of 2 values. 

p.r.; D.k.; counterion K+. 

p.r.; D.k.; counterion K+; 1= 10- 4
• 

650044 

700094 

680295 

8lA009 

680295 

181 Jl.-Amldo- Jl.-aupel'oxldotetl'akla( ethylenediamine )dleobalt(ID) 1 Ion 
eall . + 02[Co(en2~2NH2 "IT -+ 9.7 X 1010 Average of 2 values. 
°2[Co(enh12NH/ 

188 Cyaooeob(m)alamln 
i!!aq - + B12 -+ B12r 

189 Hydroxoc.oh(m)alamln 
eaq - + BIb -+ B12r 

140 Coenlyme BII 
eaq- + C72HlOOCoNIS017P -+ B12r 

141 Chl'omlum(n) Ion 
I!!aq - + Cr2+ -+ Cr+ 

'-5.0 

6.2 

6.1 

6.0 

6 

4.8-5.1 

6.9 

142 Pentaeyanonltr08ylehl'omate(n) 100 

eaq + Cr(CN)5N08- -+ 

143 Hexaeyaooehl'omate(n) Ion 
e,.q + Cr(CN)6 1 - -+ 10.0 

9.8 X 10 10 

9.6 x 10 10 

4.9 X 1010 

3.8 x 10 10 

3.8 X 1010 

5.2 x 1010 

3.3 x 10 10 

3.2 X lOLO 

1.5 X 10 10 b 

4.2 X 10 10 b 

p.r.; D.k.; counterion NO g -; pK of ligand 6.8, 
9.9. 

p.r.; D.k.; counterion Br-; 1 = 10-4 . 

Average of 3 values. 

p.r.; P.b.k. in Ar~satd. soln. contg. 0.1 mol L- 1 

tert-BuOH. 

p.r.; D.k. at 360 nm as well as p.b.k. at 310 
nm. 

p.r.; D.k. at 600 nm; also d.k. at other 
wavelengths 310~520 nm; at pH 11.1 II: = 3.5 X 
1010. 

p.r.; D.k. at 650 nm. 

p.r.; D.k. at 650 nm in deoxygenated soln. 
contg. 0.1 mol L -I tert-BuOH; p.b.k. at 310 
nm gave II: 3 X 1010, and in 0.05 mol L- 1 

glycol soln. II: 3.4 x ro iO
• 

p.r.; D.k. at 600 nm. 

p.r.; D.k.; Cr2 + soln. produced by electrolytic 
redn. of Cr(CIO.lb; counter ion CI0 1 -; at pH 
11.2 II: = 1.9 X 1010 (counterion Na+). 

'Y-r.; C.k.; counterion K+; reI. to k(eaq - + 
N0 3 -). 

p_T'; nk; ("nnnt,PT'inn 1(+; T = !i; X 10-2 , kvl'" 

= 1.4 x 10 10
; k cor. for 1. 

8lA009 

680295 

82A462 

741105 

730116 

723046 

751169 

741142 

650047 

710407 

6802!lS 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Read:.ion pH Ie (L mol- t s-l) Comment Ref. 

14:4: Chromlum(m) Ions 
eaq - + Cr(III) -

146 Chromate(m) Ion 
eaq - + Cr02 - -

7.1 

14 

146 Trls( ethylenediamine )ehromlum(m) Ion 
eaq - + Cr(en)as+ ... 

6.83 

5.0 X 1010 

6.0 X 10'0 

4.0 X 10 10 

2.0 X lOR 

6.,4 X 1010 

5.3 X 10 10 

7.5 X 10'0 

14:'7 Trls( 4:,4:' -dlphenyl-2,2' -blpyrldlne )ehromlum(m) Ion 
eaq - + Cr(4,4'-Ph~bpYh3+ ... -1 1.0 x lOll 
Cr(4,4' -Ph2bpy)g2 

14:8 Trls( 4:,'7-dlmethyl-1,10-phenanthrollne)ehromlum(m) Ion 
ea<l- + Cr(4,7-Mej,phen)a3+ ... -1 8.1 x 10 10 

Cr(4,7-Me2phen)3 + 

149 Trll5(G-phell;yI-1,10-phenanthrollne)chromlum(m) ton 
ea~- + Cr(5-Phphen)33+ - -1 -5 X 1010 

Cr{ 5-Phphen)a 2+ 

160 TrIB(.,' -dlphenyl-l,10-phenanthI'0Ilne )ehromlum(m) Ion 
elL,! - + Cr(4,7-PhJ!.fhen)3S+ - '-1 8.2 x 10 10 

Cr\4,7-Phzphen)g 

161 Pentaammlne( ehloro )ehromlum(m) .10n 
eaq - + Cr(NHa)sCI2+ - 6.7 6.2 X 1010 

162 ci ... Dlehlorobls(ethylenedlamlne)ehl'omlum(m) Ion 
ell.q - + cie-Cr(en)zClz + - 5.55 7.1 x lO lo 

168 Hexaftuoroehromate(m) Ion 
eaq - + CrF 6 3- -

164: Hexaeyanoehromate(m) Ion 
eaq - + Cr(CN)o 3- -

10 ' 

10 

Averag~ of 2 values. 

p.r.; D.k.; counterion CI0" -; at pH 10.9 Ie = 
4.6 X 1010. 

p.r.; D.k.; counterion CI0 1-. 

650047 

650044 

p.r.; D.k.; counterion Na +; soln. contains 1 mol 650047 
L -I NaOH; in 3 mol L -I OH- Ie = 2.2 X 108 . 

Average of 2 values. 

p.r.; D.k.; counterion Cl-; pK of ligand 6.8, 9.9. 650018 

p.r.; D.k.; counterion CI0 4-. 650044 

p.r.; D.k. at 600 nm in 1 mol L-' HCI. 81A060 

p.r.; D.k. at 575 nm in 1 mol L- t HCI. 81A060 

p.r.; D.k. in 1 mol L- t HCI. 81A060 

p.r.; D.k. at 575 nm in 1 mol L- t HCi. 81A060 

p.r.; D.k.; counterion CI-; 1= 10-". 680295 

p.r.; D.k.; counterion CI-; pK of ligand 6.8, 9.9. 650018 

p.r.; D.k.; soln. contains 0.2 mol L- I F-. 650047 

p.r.; D.k.; soln. contains 0.1 mol L -1 CN-. 650047 

166 ci ... ~18(e~hYlenedlamlnelbI8(thloeyanato-N)ehromlum(~) Ion ._ 
eaq + cu-Cr(en)2(NCS)2 - 5.65 4.2 X 10 p.r.; D.k.; countenon SCN . 650018 

168 ci .. BIBoxalatochl'omate(m) Ion 
eaq - + cis-Cr(C 20 4)2 6.4 

161 tran .. BIBoxalatoe.hromate(ID) Ion 
t:a,q - + tranB-Cr(C Z0 4)z - - 0.18 

168 Trloxalatoehromate(ID) lon 
ea,q-+Cr(Cz0 1ha-- , 6.7 6.5 X lOll b 

4.76-6.13 1.8 x 10 10 
" 

169 Ethylenedlamlnetetraacetatochromate(m) Ion 
eaq - + CrEDTA - - !?6 X 1010 

180 Chromate lon, hydrogen 
ea,q-+ HCr04--
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11-12 2.6 X 10 10 

4.9-5.0 2.6 X 10 10 

3.0 X 10 10 

p.r.; D.k.; counterion K+. 

p.r.; D.k.; counterion K+. 

p.r.; D.k.; Ie also detd. at 6.4 kbar (6.4 x lOR 
N/mZ); counterion K+. 

p.r.; D.k.; counterion K+. 

Average of 2 values. 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 

p.r.; D.k.; Ie cor. for H+ content. 

650018 

050018 

720102 

650018 

690276 

650018 

p.r.; D.k. at 600 nm; K+ counterion; estd. from 84A459 
Kh = 0.03 for CrZ07z-; k cor. for 1. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Readion pH Ref. 

1.81 ChpoDla'te(VI) Ion 
eaq- + CrO,Z- - Cr04a- 5.7-6.4 

162 Trlehromatoehromate(m) Ion 
eaq- + Cr(Cr0 4la:J- .... 7 

168 Dlehromate(VI) Ion 
ea.q - + Cr2 0 7

2
- -

~7 

~7.0 

164 Ceslum(I) Ion 
eaq- + Ce+ - Ceo 

166 Copper(I) Ion 
eaq - + Cu(I) - CuD 5.8 

166 Copper(ll), Ion 
eaq + Cu2 + .... Cu+ 

~7 

3.4-4 . 

6.8 

167' Oopper(ll) lone 
eaq - + Cu(II) -+ Cu(I) 14 

168 Tetraammlneeopper(ll) Ion 
faq - + Cu(NHa)/+ .... 11.1 

169 TrIB( ethylenediamine )eopper(ll) Ion 
ell.q - -t- Cu(en)s!.l+ - 11.2 

1.8 X 10 10 

2.1 X 1010 

2.9 X 10 10 

6.0 X 10 10 

3.3 x 10 10 

2 X 104-

<2 X 101 

2.7 x '!.010 

S.S x 1010 

3.1 X 10 10 

3.0 X 10 10 

4.5 x 10 10 

2.9 X 10 10 

3.0 x 10'0 

5.8 x IOn 

1.8 x 10 10 

2.U x 1U 1O 

p.r.; D.k.; CrO .. 2 - and HCrO.,-; pK:.. = 0.74, 
6.49. 

p.r.; D.k. at 550 nm in Boln. contg. 10-3 mol 
L- 1 EtOH and 1,0.1 and 0.01 mol L- 1 

Na2CrO,; Ie cor. for 1. 

741122 

700242 

p.r.; D.k. 650044 

p.r. 660144 

p.r.; D.k. at 600 nm; counterion K+; Ie cor. for 84A459 
I. 

p.r.; D.k. at 550 nm in soln. contg. 10-3 mol 700242 
L -, EtOH and I, 0.1 and 0.01 mol L- I 

Na!lCroO.,.; Ie cor. for 1. 

p.r.; D.k.; at pH ~13.0 Ie = 5.4 X 10 10. 640046 

f.p.; Photo of OH-; d.k. at 700 nm; [Hz) = 7 x 86A329 
10-4 mol L- 1, !NaOH] = 10-:i-0.3 mol L-'j Ie 
cor. for J. 

p.r.; Counterion SO 42-. 766009 

p.r.; D.k. at 720 nm in Boln. contg. 2.5 X 10-3 86G256 
mol L -I CuCl and 2 mol L- l NaCI; Cu(l) 
exists as CUCln(Il-l)-. 

Average of 5 values. 

p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L -I 76A256 
tert-BuOH. 

p.r.; D.k. 731004 

p.r.; D.k. at 550 nm, so)n. contg. lO-:j mol V-I 700242 
EtOH; counterion CI0 1 - or S01.2-; k cor. for 1. 

p.r.; D.k. 650044 

p.r.; D.k.; counterion Cl0 4 -. 650047 

p.r.; D.k.; ('ounterions ClO'I-' Na +; at 3 and 5 650047 
mol L - J OH- k = 4.5 x lOll and 3,4 x lOll, 
resp. 

p.r.; D.k.; soln. contains 0.2 mol L -\ NH 3 . 

p.r.; U.k. a.t 575 nm; counterion 80/')-; soln. 
contains 0.1 mol L -I ethylenediamine 
dihydrochloride. 

650047 

690277 

1"0 S.",",12.1..t,14.H@xArn@thyl.I,..t,8,II.h!tt·ltlt!!lteyelototpltdoeA-..t,ll-dlenot!oppop(U) Ion 
eaq - + Cu(4,l1-dieneN 1)Z+ - 6-10 5.0 x 10 10 p.r.; D.k. at 700 nm; soln. contg. 1 mol L- 1 

171 

172 

Cu(4,ll-dieneN 4)+ tert-BuOH, AN;atd., with phosphate or 
tetraborate buffer; pK of ligand 10, 11. 

Tetraeyanoeuprate(ll) Ion 
eall - + CU(CN).lZ- - 10 3.0 X 108 p.r.; D.k.; soln. contains 0.1 mol L -J CN-. 

Glyelnatoeopper(ll) Ion 
eaq - -t- Ou(Gly)+ - 0.7 2.9 x lOR ·y-r.; C.k.; reI. !'u k( eaq - + OIAcO-). 

761039 

650047 

070310 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

118 Trls(glyelnato)euprate(U) Ion 
eaq - + CU(GIY)a - -+ 

pH 

11.1 

114: Glyeylglyeylglye1natoeopper eomplex 
eaq - + Cu(GlyGlyGlY)n(2-n H -+ 9.3 

116 p-Alanylhlstldlneeopper(ll) complex 
eaq - + Cu{J3-AlaHis) - 7.5 

118 Hlstldlnecopper(ll) complex 
t'!aq- + Cu(His)2 -+ 11.0 

1.4 X IO to 

4.8 x 10° 

111 BIs( nltrllotrlacetato )cuprate(ll) Ion 
e~q - + Cu(NTA)24

- -+ 10.9 1.0 x 10 10 

118 Ethylenedlamlnetetraacetatocuprate(ll) Ion 
eaq - + CuEDTA 2- -+ 7.5-11 4.5 x 109 

11-12 1.0 X 10 10 

119 Ethylenedlamlnetetl'aacetato(hydl'oxy)copper(ll) Ion 
eaq - + Cu(EDTA)OH3- - > 12 4.8 x 100 

180 Glutathione (oxldbed) copper(ll) complex 
eaq - + Cull(GSSG)n -+ Cul(GSSG)n 11 3.3 x 10° 

181 Tetra(glyeylhlstldlne )tetrac.opper(U) eomplex 
e~q - + CU1(GlyHis)"H -+ 6.5 6.0 x lOP 

182 Tetrakls( 4:-N-methylpyrldyl)porphlnatocopper(ll) Ion 
eaq - + CuTMpypH -+ 7 1 X 10 10 

!CuTMpyPj·3+ 

183 TetrakI8(~8ulfonatophenyl)porphlnatocuprate(ll) Ion 
ea.q - + CuTPPS 4- -+ [CuTPPSj·5- 7 1 X 10 10 

184: Dyspl'oslum(m) Ion 
eaq - + Vy 3 i- -+ 6.0 3.5 x 10° 

186 Ethylenedlamlnetetl'aacetatodyspl'osate(m) ton 
eaq - + DyEDTA - -+ 11-12 9.3 x 106 

188 Erhlum(m) Ion 
eaq - + Er3 + -+ 6.0 1.0 X 107 

181 Ethylenedlamlnetetraac.etatoerbate(m) Ion 
eaq - + ErEDTA - -+ 11-12 1.1 x 107 

188 EUl'oplum(m) Ion 
eaq- + Eu:H -+ 
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6 

-6 

5.55 

6.5 X 10 10 

6.1 x 1010 

6.1 x 1010 

p.r.; D.k. at 675 nm; count~rion SO,,2-; soln. 
contains 10- I mol L - 1 glycine. 

Ref. 

690217 

p.r.; D.k. at 550 nm, soln. contg. 10- 1 tert- 761016 
BuOH 4 x 10-" mol L -I Cu2 + and 8 X 10-4 

trigly;ine (n=2), as well as Cu2+:glycine 1:5 
and 1:3, resp. 

p.r.; D.k. at 550 nm. 771138 

p.r.; D.k. at 550 nm. 771138 

p.r.; D.k. at 575 nm; counterion SO .. 2- j soln. 690277 
contains 2 X 10-2 mol L -1 nitrilotriacetie acid. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH 80A145 
or 2-PrOH; k cor. for 1. 

p.r.; D.lt. at 51S nm; eounterion Na +; 1 - 0.2. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH 
or 2-PrOH; k cor. for 1. 

600916 

80A145 

p.r.; D.k. at 595 nm (Cull) or p.b.k. at 410 nm 761016 
(RSSR -) in soln. contg. 0.1 mol L -1 tert-BuOH, 
10-3 mol L- 1 Cu2 + and 3 X 10-3 mol L- I 

glutathione; n = 2,3,5 

p.r.; D.k.j cor. for reaction of ligand with e",q-; 771138 
at pH 11 k = 4.6 x 100. 

p.r.; P.b.k. in soln. contg. 2-PrOH, initial fast 83C026 
reaction followed by slow grow-in due to 2-
PrOH radical. 

p.r.; P.b.k. in soln. contg. 2-PrOH, initial fast 83C026 
reaction followed by slow grow-in due to 2-
PrOH radical. 

p.r.; D.k.j counterion CI0 4 -. 76A248 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

p.r.; D.k.; perchlorate salt. 76A248 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

p.r.; D.k.; counterion CI0 4-. 76A248 

p.r.; D.k. in Ar-satd. soln. contg. 10-2 mol L- 1 720065 
MeOH and 4 X 10-5 mol L -1 EU2(S04)a; k cor. 
for 1. 

p.r.; D.k.; counterion S042- 640046 
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TABLP. 6. Ra.te consta.nts for rea.ctions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1S9 Europlum(m) salicylate 
eaq - + C6H .. (OH)COzEu 2 + ..... 
[C6 H,,(OH)C0 2Eu]'+ 

pH 

6.7 

k (L mol- 1 8- 1) Comment Ref. 

p.r. 81A083 

190 Ethylenedlamlnetetraacetatoeuropate(m) Ion 
eaq - + EuEDTA - ..... 11.5 5.6 x 109 p.r.; D.k. at 575 nm; counterion Na +; 1= 0.2. 690276 

191 Fluoride Ion 

192 Hydrofluoric add 
eaq- + HF ..... HF-

198 Hydrogen difluoride Ion 
eaq - + HFz - H' + F-

194: bon(ll) Ion 
eaq- + Fe2 + 

196 Trls( 1,lO-phenanthrollne )Iron(ll) 
eaq - + Fe(phen)/+ ..... 

196 Amminepentaeyanoferrate(ll) Ion 
e"q- + Fe(CN)oNH3:~- ..... 

197 Ferroeyanlde Ion 
e"q - + Fe(CN)6 4

- ..... 

7.2 

5.02 

5.03 

5.03 

Ion 

8.6 

19S Hydrogen hexacyanoferrate(ll) Ion 
eaq - + HFe(CN)63 - ..... H· + -3 
Fe(CN)64

-

199 Ethylenedlamlnetetraaeetatoferrate(rr) Ion 
eaq - + FeEDTA2 - ... 11-12 

200 Iron(ll) protoporphyrin 
eaq - + PFeil ..... PFe' 

201 2.Carboxyethylferrocenlum 
eaq + Fc+(CH2bC0 2 

Fc(CHzbCOz 

202 3-Carboxypropylferroeenium 
e
lt
'1- + Fc+(CH2)gCOZ- -+ 

Fc(CHz)gCOz -

9 

9 

4.3 x 101 

1.8 X 101 

-1.6 X lOR 

7.2 x 10 10 

<1.0 x 101 

<7 X 10" 

2.3 X 101) 

<1.0 x 109 

6 X 109 

3.2 x 10 10 

2.8 X 10 10 

p.r.; k ca.lcd. from exptl. data in this ref. 650001 

X-r.; Calcd. from data in [6200211 cor. for I, 670099 
where HF 2 - is 95% of the acid present, and the 
pK of HF and HF 2 - differ by 0.6; pK HF '- 3 
(2 HF -+ HF:t - + H+) 

X-r.; C.k., soln. contains 9.6 x 10-3 mol L -I 620021 
HF, 1.6 X 10-2 mol L -I HF2 - a.nd 0_10- 4 mol 
L - I acetone; reI. to k( ell.(l- + CHaCOCHa)i I = 
0.46. 

phot.; C.k. reI. to H+, so)n. conta.ins 9 x 10-3 620021 
mol L -1 HF, 4.4 x 10- 1 mol L -I F-, 1.6 A 

10-2 mol L -I HF2 -, 1.5 X 10-) mol L -I 1-. 

p.r.; D.k. 650044 

p.r.; D.k. in soln. contg. 10-2 mol L -I tert- 771121 
BuOH; counterion C)O'I-' 

p.r.; D.k.; counterion Na+; 1= 0.005. 680295 

p.r.; D.k. at 580 nm, soln. contg. 0.5 mol L -I 741064 
EtOH and 1 mol L -I Na2S0 4 , Ar-satd. 

phot.; C.k.; reI. to Ie( eaq - + NzO); k cor. for 1. 661025 

p.r.; D.k. at 575 nmi counterion Na +; value 690276 
probably high Uu\:! \'0 partial oxidation; 1= 0.2. 

p.r.; D.k. in Ar-satd. soln. contg. 0.1 mol L -I 85A006 
tert-BuOH. 

p.r.; D.k. at 628 nm; ferricenium ion produced 86A040 
by "V-r. in soln. contg. 0.01 mol L -1 borax, 
0.U2 mol L 1 KBr and the substituted 
ferrocene, satd. with N:!O; reaction with the 
substituted ferrocene :::; 5 x lOR. 

p.r.; D.k. at 628 nm; ferricenium ion produced 
by "{-r. in soln. contg. 0.01 mol L- I borax, 
0.02 mol L -) KBr and the substituted 
ferrocene, satd. with N 2 0; reaction with the 
substituted ferrocene :::; 5 X 108 . 

86A040 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

208 "'Carboxybutylferroeenlum 
eaq - + Fc+(CH2)4C02 - -
Fc(CHz)"C02 -

204: Ferroeenylaerylate Ion 
eaq- + FcCH=CHC02 - -

206 Ferroe.enylbensoate ton 
eaq - + FcCuH4C02 - -

208 Iron(m) ton 
e~q- + Fe3 + - Fe2 + 

20'1 Hydroxytron(m) Ion 
el\q - + Fe(OH)2 + - FeOH+ 

208 Sulfatolron(m) Ion 
e"q - + FeSO .. + -

209 Hexaftuoroferrate(m} ton 
eaq - + FeF6

3
- -

210 Pentae.yanonltrosylferrate(m) Ion 
eaq - + Fe(CN)oNO Z

- -

Fe(CN)sN03 -

211 Ferrle.yanlde ton 
eaq- + Fe(CN)63

- - Fe(CN)64
-

pH 

9 

9 

9 

acid 

2.1-2.9 

6.6 

7 

8.5 

10.5 

--8 

7, 10.3 

212 Potasstum hexae.yanofel'l'ate(m) ton 
eaq - + KFe(CN)6 2

- - KFe(CN)6 3
-

213 Ethylenedlamlnetetl'aae.etatoferl'ate(m) Ion 

3.2 X 10 10 

6.0 X 10 10 

2.2 x 109 

2.4 x 10 10 

1.0 X 10 10 

2.2 X 10 10 

2.3 X 10 10 

9.1 X 109 

3.7 X 109 

3.0 x 109 

2.7 X 109 

taq - + FeEDTA - - OH- + 10 3 X 1010 

FeEDTA2-

11-12 2.3 X 10 10 

p.r.; D.k. at 628 om; ferricenillm ion produced 
by "i-r. io 80}11. cootg. 0.01 mol L - I borax, 
0.02 mol L -1 KBr aDd the substituted 
ferroceDe, satd. with N20; reaction with the 
substituted ferroceDe :::;; 5 X 108 • 

p.r.; D.k. at 628 nm. 

p.r.; D.k. at 628 om; rate constant with the 
ferricenium ion - 2.5 x 1010. 

p.r.; D.k.; perc-hlorate salt; extrapolated from 
picosecond measurement. 

p.r.; D.k. at 650 nm; pK 2.46 and 4.5 

"i-r.; C.k.; soln. contg. 0.5 mol L -I Na2S04 in 
H2 SO ,,; reI. to k( eau - + H+). 

p.r.; D.k.; count.erion K+; 1 = 10- 1
, kobl! = 

1.05 x 1010; k cor. for 1. 

Average of 4 values. 

Ref. 

86A040 

86A040 

86A040 

771105 

76A256 

710203 

680295 

p.r.; P.h.k. at 435 nm in Ar-satd. lIoln. eontg. 86A306 
0.05 mol L- 1 ethylene glycol, with and without 
phosphate buffer; also detd. by f.p. of DABCO, 
pH 10.5, from concn. dependence of substrate, 
giving k = 1.1 X 10 10

. 

p.r.; D.k., soln. contg. 0.5 mol L -1 te~BuOH, 771120 
0.13 mol L- I phosphate buffer, Ar-satd. 

p.r.; D.k. at 600 om. 690052 

p.r.; D.k.; counterion Na+; 1 = 10-4 • 680295 

Average of 4 values. 

p.r.; D.k. at 600 nm; counterion K+; Ie cor. for 
1. 

p.r.; D.k. at 720 nm; leobs = 4.0 X lOS); Ie cor. 
for 1. 

p.r.; D.k. at 580 nmj .~ 12% aquation (
Fe(CN)5H203- + CN-); k cor. for 1. 

p.r.; D.k.; counterion K+; Ie cor. for 1. 

p.r.; D.k. at 580 nm; Ie cor. for 1. 

84A4S9 

77A201 

741064 

630073 

741064 

p.r.; Detd. from buildup of complex of 771088 
Fe(II)EDTA with O 2 - at 300 nm which depends 
on competition of this reaction with eaq - + 02 
in air-satd. soln contg. 10-2 mol L -1 Na 
formate aDd 0.5-2 X 10-3 mol L -1 carbonate 
buffer; pK = 7.6, 9.4. 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

214: Tetrakls-4:-(N,N,N-trlmethylammonlo )phenylpol'phlnelron(m) Ion 
eaq - + FeTAppl)+ - 11.0 2.2 X 10 10 p.r.; D.k. at 550 nm in soln. contg. te,t-BuOH. 84A426 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 



RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 551 

TABLg 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaetion pH Ref. 

216 Tetl'akls(4-N-methylpypldyl)popphlnatolron(ID) Ion 
eaq - + FeTMpyplH ..... FeTMpyp4+ 8 6.9 X 10 10 b p.r.; D.k. in so)n. contg. 1% tert-BuOH. 86A118 

8.2 2.0 x 10 10 
'" 

7.8 2.4 X 10 10 b 

216 Dleyanotetrakla("-N-methylpyrldyl)porphlnelron(m) Ion 
tR.q - + FeTMpyP(CN)23 + - 10.1 1.0 x 10 10 

FeTMpyP(CNb2+ 

Z17 Tetrakla(p-aulfonatophenyl)porphlnatoferrate(m) Ion 
tll.q - + FeTPPS3

- - FeTPPS4- 5 3.8 x 10 10 

11.0 1.7 x 10 10 

Z18 Irvn(m) teC,rakIB(p-Bulfvllatvphen,yl)pvrph,yrlu dhner 
taq - + (TPPS)Fe-O-Fe(TPPS)S-..... 9 2.3 X 1O 10 

(TPPS)Felll-O.Fell(TPPS)9-

p.r.; D.k. at 510 nm (ell.q -), 420 nm (Felli) and 82A1l9 
p.b.k. at 445 nm (Fell) in Ar-satd. soln. contg. 
0.1 mol L -I tert-BuOH. 

p.r.; D.k. at 580 nm in soln. contg. 0.15 mol 
L -I tert-BuOH. 

81A207 

p.r.j'D.k. at 435 as well as p.b.k. at 470 nm in 82A119 
soln. contg. 2.0 x 10-:1 mol L -I KCN and 1-5 
x 10-5 mol L- 1 Felli complex. 

p.r.; D.k. in so)n. contg. 1% tert·BuOH. 86A118 

p.r.; D.k. at 550 nm in soln. contg. tert·BuOH. 84A426 

p.r.; D.k. in scln. contg. 1% tert·BuOH. 86A118 

219 a.,a.,a.,I3-Tetrakls(N-methyUsonleotinamidophenyl)porphlnatolron(ID) lon 
ell.q + FePFp5 + - FePFp 4 + 5.8·7.9 3.7 x 10 10 p.r.; D.k. at 510 nm (en.q-) as well as 420 nm 

(Felli) and p.b.k. at 440 nm (Fe") in soln. 
contg. (5-50) x 10-6 mol L- I Felli; pKII. 

86A154 

FePFP(H20)z 0+ = 3.9. 

110 Dle( eyano )-a.,a. ,a.,I3-tetrakls( N-methyUsonleotlnamldophenyl)porp hlnatolron(m) Ion 
ta.q - + FePFP(CN)/J+ ..... 10.2 2.2 x 10 10 p.r.; D.k. at 422 nm (Fe"i) as well a.I! p.b.k. at 86A154 
FePFP(CN)22+ 442 nm (Fe") in soln. contg. (1-5) X 10-5 mol 

L - I Fe"), 10-3 mol L -, carbonate, 5 X 10-1 

mol L -\ KCN. 

321 D18(1-methyllmldazole)-a.,a,a.,~-tetrakI8(N.methylt80ulcotluamldophenyl)pol'phlnatoiron(m) Ion 
ell.(l- + FePFP(1-MeIm)2:H ..... 7.9 1.4 x 10 10 p.r.; D.k. at 510 nm (en.,,-) as well as 420 nm 86A154 
FePFP(1-Melm)22+ (Felli) and p.b.k. at 440 nm (Fell). 

122 Hemin 
eaq - + Fe3 + heme -+ 9.2 5.2 X 101) 

9.2 2.0 X 10 10 

Ila Hemln e 
el\q + Hem-Felli ..... 7.0 2.1 X 10 '0 

214 Fel'rate(VI) Ion 
eaq- + Fe042- ..... Fe043- 2.0 X 10 '0 

aaG Gallluln(m) lvne 
e
aq 

- + Ga:~+ ..... Ga2+ 2.3 9 X 10 10 

226 Galllum(ID) Ions 
eaq - + Ga(1I1) -+ Ga(1I) 11.7-13.3 4.6 x lOR 

22'7 Ethylenedlamlnetetraaeetatogallate(m) Ion 
ell.q - + GaEDTA - - 11.5 4.7 x 107 

11-12 7.8 X 107 

p.r.; D.k. at 650 nm in Ar·satd. soln. (10-5• 78A033 
10-1 mol L- 1 haemin monomer) contg. 0.2 mol 
L -I SDS. 

p.r.; D.k. at 720 nm in soln. contg. tert-BuOH 
and 1.5-5 x 10-1) mol L -I hydroxy 
protoferrlhaem dimer.; 1= 0.1. 

p.r.; Soln. contg. 10-3 mol L -1 phosphate 
buffer and 10-2 mol L -1 tert·BuOH. 

p.r.; D.k.; soln. contains 5 mol L -I NaOH. 

761071 

75A241 

86A018 

p.r.; C.k.; counterion CIO.,-; k"",.. 7.3 x lOu; 79A190 
pK" 2.9; at pH 2.9 k = 3.2 X lO"; reI. to 
k(ea(1 + H+); k cor. for 1. 

p.r.; C.k.; counterion CIO,,-; kohl! = (0.7-2.0) x 79A190 
101); pK = 10.3, 11.7 for Ga(OH)4 - -
Ga(OH)63

-; reI. to k(en.q- + H+); k cor~ for 1. 

p.r.; D.k. in buffered soln. contg. 0.5% tert- 77A252 
BuOH; I 0.032. 

p.r.; D.k. at 575 nm; counterion Na +; I 0.2. 690276 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

128 Gadollnlum(m) Ion 
eaq - + Gd3+ ... Gd2+ 

pH 

6.0 9.1 X 107 

Ilg Ethylenedlamlnetetraaeetatogadollnate(m) Ion 

p.r.; D.k.; counterion CI0.1-. 

Ref. 

76A248 

taq - + GdEDTA - ... 11-12 6.0 x 106 p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

180 Hydrogen Ion 
t aq - + H+ ... H· 2.8 X 1010 

2 2.3 X 10 10 

2.2 X 10 10 

2.2 X 1010 

acid 2.2 x 1010 

4.1-4.7 2.3 X 1010 

4-5 2.4 X 10 '0 

131 Hydrogen 
eaq + Hz ..... <1 X 107 

282 Mereury(n) hydroxide 
eaq - + Hg(OH)2 - HgOH 1.9 X 10lo 

7 2.3 X 10 10 

7.5 1.6 X 1010 

188 Mereury(ll) 10ns 
taq - + Hg(II) ... Hg(I) 14 7.1 X 10\} 

23. TrIB( ethylenediamine )mereury(n) Ion 
taq - + Hg(en)32 + - 11.2 1.6 x 1010 

136 1,.,8,11-Tetraasaeyelotetradeeanemereury(ll) Ion 
taq - + Hg(cyclam)2+ ..... Hg(cyclam)+ 4.2 x 10 10 

186 Mereury(n) bromide 
P. ... 'i - + HgBr2 ... Br- + HgBr 9.7 X 1010 

3.4 X 10 10 

4.0 X 10 10 

137 Mereury(n) ehlorlde 
taq - + HgC12 ... CI- + HgCI ,4.0 X 10JO 

4.0 X 1010 

5.0 4.0 x 10 '0 
138 Mereury(U) Iodide 

taq - + HgI2 .... 1- + HgI 9.0 X 10JO 

3.1 X 10 '0 

3.0 X 10 10 

289 MereurY(ll) eyanlde 
eaq - + Hg( CN)2 .... HgCN + CN- 1.../, X 10tO 

1.6 X 10 10 

1.3 X 1010 
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Seleeted value. 

p.r.; D.k. at 600 nm.; Ie cor. for 1. 

p.r.; D.k. in HCI0 4 (10-0_10- 1 mol L -1). 

p.r.; D.k. at 600 nm; Ie increases with pressure 
..... 3.5 kbar, then remains constant ..... 6.4 kbar 
(6,4 x 108 N/m2

). 

p.r.; D.k.; k(l.O to 2.2) x 10 10 varied with 
concn. of added EtOH, KI, and ~gCI2' 

p.r.; D.k. at 677 nm, soln. contains H2S04 or 
HCI0 1 · 

p.r.; D.k. at 578 nm (HCl0 4). 

p.r. 

Average of 2 values. 

p.r.; D.k. at 500 nm in deaerated soln. contg. 
10-2 mol L -1 tert-BuOH; pK = 3.5, 4.0, 14.8. 

p.r.; D.k. at 700 nm 

p.r.; D.k. at 720 nm; transient spectrum (Hgl ) 

formed varies with pH. 

p.r.; D.k. at 575 nm; eounterion C)-; Boln. 
contains 2 X 10-2 mol L -1 ethylenediamine
diHCl. 

p.r.; D.k. at 600 nm in He-satd. soln. contg. 
0.09 mol L -1 tert-BuOH. 

Av~rag~ of 2 valu~g. 

p.r.; D.k. at 700 nm as well as p.h.k. (HgBr). 

p.r.; D.k. at 500 nm. 

Average of 2 values. 

p.r.; D.k. at 640 nm in soln. of H,CI2 • 

p.r.; D.k. at 120 nm. 

Average of 2 values. 

p.r.; D.k. at 720 nm in so]n. contg. tert-BuOH. 

p.r.; D.k. at 700 nm as well as p.b.k. (HgI) 

Average of 2 values. 

p.r.; D.k. at 700 nm as well as p.h.k. 

p.r.; D.k. at 500 nm in soln. contg. 10-2 mol 
L - I tert-BuOH. 

711043 

720194 

720298 

1101580 

630045 

630050 

640048 

751044 

751218 

83A178 

690277 

80A380 

761042 

761087 

83R031 

730043 

78A165 

761042 

761042 

751203 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

140 Mel'cul'y(n) thiocyanate 
eaq - + Hg(SCNb - SCN- + 
HgSCN 

241 Tl'ls(glyeloato )mel'eurate(U) Ion 
eaq - + Hg(Gly)a - -

pH 

11.1 

242 BIs( nltl'lIotl'lacetato )mel'cul'ate(II) Ion 
eaq - + Hg(NTA)24

- - 10.9 

Ie (L mol- 1 s- ') Comment Ref. 

4.5 X 1010 

1.5 X 1010 

3.9 x lOti 

p.r.; D.k. at 700 nm as well as p.b.k. (HgSeN). 761042 

p.r.; D.k. at 575 nm; counterion Cl-; soln. 
contains 10- t mol L -I glycine. 

690277 

p.r.; D.k. at 575 nm; counterion CI-; soln. 690277 
contains 2 x 10-2 mol L - t oitrilotriacetic: acid. 

2148 Ethylenedlamlnetetl'aacetatomercurate(U) Ion 
eaq - + HgEDTA2 - - 11.5 

11-12 

244 Holmlum~) Ion 
C"/l.q - THo''\- - Ho2.\- 0.0 

246 Ethylenedlamlnetetl'aacetatoholmate(m) Ion 
eaq - + HoEDTA - - 11-12 

248 Iodide 100 

e/l.q + 1--+ 7 

24'1 Tl'llodlne Ion 
"aq - + 13 - - I)!,- + 1-

248 Iodine 
eaq - + 12 - 12'-

7 

249 Hypolodous acid 
eaq - + HOI - HOI- 9 

260 Hypolodlte 100 

ell.q - + 10- -+ 10 2 -

261 Iodate Ion 
eaq - + 103 - -+ HI0 3 

~7 

7 

262 Perlodate Ion 
eaq-+IO ... -- 7 

268 Indlum(m) Ion 
eaq - + In3+ .... In2+ 2.7-4.0 

1-2 

2.1 x 109 

5.1 x lOll 

1.4 x 10' 

9.8 x 106 

<2.4 x 105 

3.S ).( 10 10 

5.9 X 1010 

5.1 X 10 10 

5.6 X 10lO 

5.1 X 10J() 

2.0 x 10 10 

1.6 X 10 10 

7.8 X 109 

7.1 x 109 

8.5 x lOll 

7.7 x lOll 

1.1 x 1010 

2.8 x 10 10 

9.2 X 1010 

p.r.; D.k. in buffered solo. contg. 0.5% n-BuOH; 77A252 
1=0.010. 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

p.r.; D.k.; counterlon CI0 4 -. 70A248 

p.r.; D.k. at 575 nm; counterion Na +j 1 = 0.2. 690276 

p.r.; D.k., 5 x 10-1 mol L- 1 phosphate buffer 701230 

p.r.; D.k. at 600 nm in 1501n. (:ont.g. 0.02 mol 111005 
L -1 1-; Ie cor. for I. 

Average of 3 values. 

p.r.; D.k. at 600 nm. 78A131 

p.r.; D.k. at 600 nm; detd. in I 2·r soln. 771005 

p.r.; D.k.(e8",-) as well as p.b.k. (12-), 640046 

p.r.; D.k. at 710 nm in soln. contg. formate ion, 86A901 
10-2 mol L -I borax buffer and HOI (1-5 x 
10--1 mol L -I). 

p.r.; D.k. at 710 nm in soln. contg. formate ion, 86A901 
5 x 10-2 mol L -1 OH- and 10- {1-5 X 10-1 

molL- l ). 

Average of 3 values. 

p.r.; D.k. at 600 nm; c~unterion Na+j product 84A459 
see [85A037J.; k cor. for 1. 

p.r.; D.k. at 550 nm in soln. contg. 1O-~ mol 700242 
L- 1 EtOH and 0.01 ::tnrl 0.1 mnl 1.-1 1(103: II! 

cor .. for 1. 

p.r.; D.k., counterion K+. 650047 

p.r.; D.k., counterion Na+. 660047 

p.r.; Calcd. from obs. In2 + abs. in soln. contg. 5 84A008 
x 10-2 mol L -1 2-PrOH over a pH range; 
pK(In(H20rH - InOH2 + + H+) = 3.5, 4.2; 
pK(In(H20)2+ - InOH+ + H+) 4.5; 
counterion CIO 4 -j reI. to k( f:aq - + H+) 1.3 
x lOin. 

p.r.; C.k., oba. formn. of ]n2.+; counterion 
Cl0 4-; reI. to k(ell.q + H+); k cor. for 1. 

83A206 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

264. HydpoOxylndlurn(m) Ion 
fla.q - + InOH1H ... InOH+ 

266 Sultatolndlum(m) Ion 
eaq- + InSO" + ... In(II) 

pH 

>3.75 

2 

268 Ethylenedlamlnetetraaeetatolndate(m) Ion 

4.4 X 10 10 

eaq - + InEDTA - - 11.5 2.3 x lOR 

11-12 4.1 X lOR 

p.r.; Calcd. from pH effect on c.k. wit.h n+' 

p.r.; C.k. in soln. contg. In2(SO,,)a; obs. Inll 
formn.; solute is predominantly in the form 
InSO" +; reI. to k( eaq - + H+). 

Ref. 

83A206 

78A412 

p.r.; ·O.k. in buffered soln. contg. 0.5% n-BuOH; 77A252 
1=0.019. 

p.r.; O.k. at 575 nm: counterion Na+; 1 0.2. 690276 

26'1 (2,2' -Blpypld-S-yllurn- ca ,N')bh.(2,2' -blpypldlnc-N,N')lrldlurn(ID) Ion 

fl,,; + [Ir(Hbpy-C'l,N)(bpYh(OH)]2+ 5.3 4.5 x 10 10 p.r.; O.k. at 600 nm in He-satd. soln. contg. 0.1 85A160 
- IIr(Hbpy-CS,N)(bpY)2(OH)1+ mol L -1 terl-BuOH and (5-30) X 10-6 mol L- 1 

[lr(Hbpy-C'J,N)(bPY)2](CIO .. )a, pK" = 3.0. 

268 Hexaehlol'oll'ldate(m) Ion 
eaq - + IrC16

8 - ... IrCle 4-

269 Hexaehlorolrldate(IV) Ion 
eaq - + IrCl6

2
- - IrC16

a-

280 Potassium Ion 
eaq- + K+ -I> 

261 Lantbanum(m) Ion 
ell.

q 
- -t La:J+ ... 

10.6 

~8 

10.2 

6.98 

3.0 x IOU h 

1.0 X 1010 

1.2 X 10 10 

9.6 x 109 

9.3 x 10° 

<5 x 10° 

6.9 X 109 
... 

3.4 X 108 b 

262 Etbylenedlamlnetetl'aaeetatolanthanate(m) Ion 
e&q- -t LaEDTA - - ll-U <.1.2 x 106 

263 Lutetlum~m) Ion 
eu.q + Lu' + - 6.0 

264: Ethylenedlamlnetetl'aaeetatolutetate(ID) ton 
e&q - + LuEOTA - ... 11~12 1.5 x 107 

266 Manganeae(II) lone 
eaq - -t Mn2+ - Mn+ 

266 Hexaeyanoma.nga.nate(n) ion 
1'1 ... ,'- + Mn(CN)o 4- _ 

261 Trls(glyelna.to )manga.nate(ll) Ion 

gO 

eaq - + Mn(Gly)g - ... 11.1 

268 Ble( nltrllotl'taeetato )ma.nganate(ll) Ion 
eaq - + Mn(NTA)24 - ... 10.9 

2.0 X 10'7 

<1.7 x 107 

269 Ethylenedla.mlnetetl'aaeetatoma.nganate(II) Ion 
eaq - + MnEDTA2 - - 11-12 <2.2 x 106 
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p.r.; O.k. at 600 nm in N2-satd. soln. contg. 
tert-BuOH: k cor. for 1. 

p.r.; D.k.; counterion K+; at 1 = 5 X 10-2 , 

kobs = 9.4 x 109
; Ie cor. for 1. 

Average of 3 values. 

731066 

680295 

p.r.; O.k. at 720 nm; kobs = 1.7 x lOW; k cor. 77A20l 
for 1. 

p.r.; O.k. at 600 nm in N 2-satd. soln. contg. 
tert-BuOH; k cor. for 1. 

p.r.; O.k.; counterion K+; at 1 = 5 x 10-2: 

k"hs= 2.0 x 1010; k cor. for 1. 

731066 

680295 

p.r.; No effect of 0.02 mol L -I K+ on eaq- d.k. 640132 
650044 

p.r.; D.k.; counterion 50 .. !l-. 

p.r.; O.k.; sulfate salt. 

M0044 

640046 

p.r.; D.k. at 575 nm; counterton Na+; 1= 0.2. 090270 

p.r.; O.k.; counterion CI0 1 . 76A248 

p.r.; O.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

p.r.; D.k. at 600 nm in soln. contg. 0.05 mol 
L- 1 MeOH. 

111011 

p.r; D.k.; conntprion K+; a.t 1= 5 X 10-2 k"hn 680295 
= 2.5 x 10 10

; keor. for 1. 

p.r.; O.k. at 575 nm; counterion S042-; soln. 
contains 10- 1 mol L -'glycine. 

690277 

p.r.; O.k. at 575 nm; counterion SO'1 2
-; soln. 690277 

contain::! 2 x 10-2 mol L -I nit.rilotriD.cctic D.eid. 

p.r.; O.k. at 575 nm; counterion Na.+; 1 = 0.2. 690216 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mo}-J S-I) Comment 

210 Tetrakls( 4:- N-methylpyrldyl)porphlnatomanganese(n) ton 
ell.q - + MnTMpyp4+ -+ 6.8 -3 )If 10 10 

IMnTMpyPJ·a+ 
p.r. 

211 Tetrakls(P""8ulfonatophenyl)porphlnatomanganate(D) Ion 
ea.q - + MnTPPS 4

- - [MnTPPSj·6- 6.8 -1 x 10 10 p.r. 

2'12 Tetraklll-4:-( N,N,N-trlmethy Iammonlo )phenyIporphlnatomanganese(m) Ion 
ell.q - + MnTApp 6 + -+ MnTApp·t+ 6.7 3.5 X 1010 p.r.; D.k. at 570 nm in phosphate buffer 

2'18 Tetraklll( 4:-pyrldyl)porphlnatomanganese(m) Ion 
eaq - + MnTpyP+ -+ MnTpyP 6.8 -- 1 x 10 10 p.r. 

2'14: Tetraklll( 4:-N-methylpyrldyl)porphlnatomanganese(m) Ion 
e",q + MnTMpyp5+ -- 9.8 x 1010 Average of 2 values. 
MnTMpypof-r 

6.7 4.7 X 10 10 p.r.; D.k. at 570 nm in phosphate buffer; pKa 
= 8.0, 10.6; at pH 9.3 k = 4.0 X 1010. 

6.8 p.r. 

216 Dlhydl'oxytetrakls( 4:- N-methylpYl'ldyl)porphlnatomanganese(m) Ion 
eaq + (OHbMnTMpyp3 + - 11.0 4.7 X 10 10 p.r.; D.k. at 550 nm in soln. contg. tert-BuOH. 
{MnTMpyP(OHhl'z+ 

2'16 a,a,a,p-Tetrakls(N-methyllsonleotlnamldophenyl)porphlnatomanganese(m) ton 
eaq - + MnPFP/;+ ... MnPFpH 6.7 2.3 x 10 10 p.r.; D.k. at 570 nm in phosphate buffer 

2'1'1 Tetrakls(";'sulfonatophenyl)pol'phlnatomanganate(m) Ion 
ea.q - + MnTPPS3 - -+ MnTPPS 4- 6.8 -·1 X 10/0 p.r. 

2'18 Manganate(VI) Ion 
~aq - + Mn042- -+ Mn013- 13 2 x 10 10 p.r.; P.h.k. at 305 nm in Ar-satd. soln.; 1 = 

U.1. 

2'19 Pel'manganate Ion 
eaq - + Mn04 - Mn0 4

2
- fl.6 X 1010 Average of 2 values. 

3 X 10 10 p.r.; D.k. 

7.0 2.2 X 10 10 p.r.; D.k.; at pH 13 k = 3.7 X 1010. 

280 Oetaeyanomolybdate(IV) Ion 
eaq - + Mo(CN)s·t- -- 7.1 x 100 p.r.; D.k. at 578 nm. 

555 

Ref. 

84A 120 

84A120 

86A313 

MA120 

86A313 

84A120 

84A426 

86A313 

84A120 

81A057 

650044 

640046 

090443 

281 Bls(fL-OXO)( ethylenedlamlnetetraaeetato )bls [oxomolybdate(V) ) Ion 
elf,(I- + [MozO,,(EDTA)]2- -+ 6 1.5 X 10 10 p.r.; D.k. at 720 nm in soln. contg. 0.1 mol L -1 85A363 
[Mo'VMoVO-t(EDTA)]3- tp.rt-RuOH :::tnn 1-10 x 10-1) mnl 1.-1 MnV 

282 Bls(fL-OXo)bls[(eystelnato)oxomolybda.te(V)J Ion 
el'q - + [MO~P4(CyshI2- -+ 6 1.5 X 10 10 

IMo1VMo V0 4(CYS)2ja-

283 Molybdate(VI) Ion 
"aq + MoO'l2- -0. 

284: Azide Ion 
t'aQ - + Na - -

286 Hydrogen aside 
ea.q + HNa -+ HN3'-

288 Hydraztne 
eaq + H2NNH2 ... 

-·7 < 1.5 X 106 

10.5 

complex. 

p.r.; D.k. at 720 nm in soln. contg. 0.1 mol L -1 85A363 
tert-BuOH and 1-10 X 10-5 mol L -I Mo V 
complex. 

p.r.; D.It.; cxtra.pola.ted from picoaecond 

measurement. 

p.r.; D.k.; concn. 1 mol L -I; unreactive. 

111106 

710007 

p.r.; D.k. (at 0.0126 mol L- I NaNa at pH 5.03 86A060 
azide is 34% HN:3; Na does not contribute 
since at pH 10.7 It: < 5 x 10(1); similar results 
in 0.12 mol L -I azide at pH 6.0 and 7.3; pH 
and azide concn. dependence: kohl! = 8 X lO·1 

+ 3 x lO IO [H+] + 3.3 x 107[HNaJ. 

p.r.; D.k. at 700 nm. 720003 
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TAAI,E 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

28'1 Hydraalnlum Ion 
eaq - + HzNNH3 + -+ 

288 Hydroxylamine 
eaq - + NH20H -+ ·NH2 + OH-

289 Hydroxylammonlum Ion 
e .. q - + NHaOH+ -+ NHa + ·OH 

290 Sulfamate Ion 
eaq - + NH 2S03 - -+ 

291 Hydroxylamlnedlsulfonate Ion 
eaq - + HON(SO~)22- -+ 

292 Nltrosyldlsulfonate Ion 
6aq- + NO(SOa)z2- -

293 Nitrous oxide 
eaq - + N20 -+ OH- + ·OH + Nz 

294 Nitrite Ion 
eaq - + N02 - -+ N02

2 -

296 Nitrate Ion 
elLq- + NOa - - NOa

2 -

296 Sodium Ion 
elLq - + Na+ -+ Nao 

29'1 Neodymlum(m) Ion 
eaq - + Nd3 + -+ 

pH 

6.0 

9.0 

4.8 

11.7 

12 

6.25 

~6.0-6.6 

7 

~7.0 

6.4 

·-7 

6.0 

2.2 X lOR 

9.2 X 108 

1.2 X 10 10 

<1.3 x 106 

4 x 108 

3.9 x 109 

0.1 x 10° 

9.1 x 101) 

8.0 X 109 

8.7 x 109 

4-1 X 109 

3.8 x 10° 

4.5 x 109 

3.5 x IOU 

4.6 X 109 

9.'1 x 10° 

1.1 X 1010 

8.6 x 109 

1.0 X 10 10 

1.0 X 10 10 

9 X 109 

9.3 x IOU 

3.2 X 106 

298 Ethylenedlamlnetetraac:etatoneodymate(m) Ion 
ea.q - + NdEDTA - -+ 11-12 2.8 x 106 
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Ref. 

p.r.; O.k. at 700 nm; pK,. = -0.67, 7.956. 720003 

p.r.; D.k. at 700 nm; ; product detn. (78A218J. 710493 

p.r.; O.k. at 700 nm; pK .. = 6.08; product detn. 710493 
[78A218J. 

p.r.; D.k.; counterion Na+; 1 = 0.02; kobl! = < 680296 
1.7 x 106

; Ie cor. for 1. 

p.r.; O.k. at 700 nm; counterion K+. 

-y-r.; C .k., obs. G(H2); reI. to k( eaq - + 
HzPO 1 -)j k cur. fur 1. 

Selected value. 

680460 

p.r.; D.k. a.t. Gao nm in N 2-bubbled (Oll-free) 82A13" 

soln. aatd. with N20; N 2 0 conen. = 0.0265 mol 
L -1; reaction period 2.9 na. 

p.r.; D.k. in NzO soln. <0.6 mol L -I: obs. 710687 
lei G( en.q -); G( e&q -) = 5.2. 

p.r.; D.k. at 578 nm; soln. contg. 10-3 mol 630073 
L -1 MeOH; NzO concn. (5-30) X 10-5 mol 
L- 1 . 

Average of 4 values. 

p.r.; D.k. at 700 nm. 

p.r.; D.k.; counterion K+; Hz-aatd. 

p.r.; D.k.; eounterion Na+. 

p.r.; D.k.; eounterion Na+. 

Selected value. 

p.r.; D.k. 

p.r.; D.k. at 600 nm; Ie decreases with added 
ethanol to 3 x 107 at 99% ethanol; Ie cor. for 1. 

761171 

700417 

660044 

640046 

731004 

731008 

p.r.; D.k.; k also detd. at 6.4 kbar (6.4 x 108 720102 
N/m2) ,.""nt.pri"n N:t+ 

p.r.; D.k. a.t 550 nm, soln. contg. 10-a mol L -I 700242 
EtOH a.nd 0.01, 0.1 and 1 mol L -1 NaNOa; Ie 
cor. for 1. 

p.r.; D.k., counterion K-t-; H2-satd. 700417 

p.r.; D.k. at 650 nm, k detd. at 15-80°C. 710580 

f.p.; Photo of OH-; d.k. at 700 nmj [H21 = 7 x 86A329 
10- 1 mol L- 1, [NaOHI = 10-3-0.3 mol L-1j 1 
= O. 

p.r.; No effect of 0.02 mol L -I Na+ on eaq-

d.k. 

p.r.j D.k.j counterion CI0 4 -. 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 

640132 
650044 

76A248 

690276 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

299 Nlckel(ll) Ion 
ell.q - + Ni2 + - Ni+ 

800 Tetl'aamminenlckel(n) Ion 
6aq - + Ni(NHa)42+ -

pH 

a.7 

6.0 

11.3 

301 Ethylenedlamlnenlckel(ll) Ion 
6aq + Ni(en)2+ - --8 

802 Bts(ethylenedtamlne)nlckel(ll) Ion 
6Aq - + Ni(en)22 + - . ~9 

11 

aoa TpllII(f!'thylenedIArnlnfl!)nlco.kfl!l(TT) Inn 
6aq - + Ni(en)a2+ - ~11 

804 1,4,7,10-Tetraa.acyelotrldeeanenlekel(ll) Ion 

1.9 X 1010 

1.4 X 10 10 

2.2 x 10 10 

2.2 X 10 10 

8.4 x 109 

2.2 X 10 10 

1.9 X 101() b 

7.5 x 109 b 

Average of a values. 

p.r.; D.k. at 600 nm: counterion SO/-: 1 = 3.3 
x 10-3 . 

p.r.; D.k. at 550 nm in 801n. contg. 10-3 mol 
L - ) EtOH and 1 and 0.01 mol L -1 NiS0 4 ; Ie 
cor. for 1. 

p.r.; D.k.; 1 = 4 X 10-5 • 

p.r.; D.k. at 575 nm: soln. contains 0.67 mol 
L -I NHs and 10-3_10- 4 mol L -1 NiSO,,; no. of 
lig:tndll in .. ampl",y :tr", unknnwn, Ni(NJJ 3 )1)2+ 
and Ni(NH3)n 3+ are also assumed to be present. 

p.r.; D.k. at 575 nm: counterion sol-; 1 = 
==10 _.'; Ir. cor. for 1. 

p.r.; D.k. at 575 nm; counterion SO,,2-: 1 = 
~ 10- 4

; Ie cor. for 1. 

p.r.; D.k.; counterion SO 12-; contained some 
Ni(enh2+; 1 = 10-3 . 

p.r.; D.k. at 575 nm; counterion S042-: 1 = 
0.2. 

557 

Ref. 

751027 

700242 

690277 

720460 

690277 

690277 

680295 

690277 

Baq + NiL!) j - NiL j ~.U 3.3 X lU IO p.r.; V.k. at BUU nm in Ar-satd. soln. contg. 0.1 85A145 
mol L - r tert-BuOH and 1~10 x 10-5 mol L - J 

305 1,4,8,11-Tetraa.acyelotetradeeanenlekel(ll) Ion 
eaq + Ni(cydamfH - Ni(cydam)+ 6.0 3.8 x 10 10 

306 1,4,8,12-TetraaJlacyelopentadeeanenlekel(ll) Ion 
eaq - + NiL2+ - NiL + 5.5 1.2 x 10 10 

Ni complex. 

p.r.; D.k. at 600 nm, as well as p.b.k., in Ar
satd. soln. contg. 0.1 mol L -I tert-BuOH and 
(1-10) x 10-5 mol L -I complex. 

p.r.; D.k. as well as p.b.k. in Ar-satd. soln. 
contg. (1-10) x 10-5 mol L- 1 nickel complex 
and 0.1 mol L -1 tert-BuOH. 

307 1,4,8,11-Tetramethy 1-1,4,8,11-tetraaJlaeyeiotetradeeanenlekel(ll) Ion 
ello<l + NiL2 + - NiL + 6.0 1.2 X 10 10 p.r.; D.k. at 600 nm, as well as p.b.k., in Ar

satd. soln. contg. 0.1 mol L -I tert-BuOH and 
(1-10) X 10-5 mol L -1 complex. 

308 5,'1,7 ,12,14,14-Hexamethyl-1,4,8,1l-tetraaJlaeyelotetradeeanenlekel(ll) Ion 
elloq - + Ni{aneN 4)2+ - 6-10 5.6 x 10 to p.r.; D.k. at 700 nm in Ar-satd. soln. contg. 

mol L -I tert-BuOH and phosphate or 
tetra borate buffer. 

309 5,'1,'1 ,12,14,14-Hexamethyl-l,4,8,'l1-tetraazaeyelotetradeea-4,ll-clhmE!nl("kel(fl) ton 
elloq + Ni(4,ll-dieneN1)~H - (}-10 7.S X 101() p.r.; D.k. at 700 nm in Ar-satd. soln. contg. 

mol L - I te,.t-BuOH and phoopha.te or 

tetraborate buffer; pK of ligand 10, 11. 

310 a-%,12-Dlmethyl-3,'1 ,11,1 '1-tetraa.ableyelo[11.3.1}heptadeea-1( 1 '1),13,15-trlenenlekel(ll) Ion 
ea~ - + Ni{CR+4H)2+ - 7 3.8 X 10 10 . p.r.; Solute mixt. with diaquated complex (1:1); 
Ni\CR+4H)+ d.k. in N 2-satd. soln. contg. 0.1 mol L- 1 tert

BuOH. 

311 a-2,12-Dlmethyl-3, '1 ,11,17 -tetraazableyelo[11.3.1 ]heptadeea-1( 17),2,11,13,15-pentaenenlekel(ll) Ion 
ell.q - -r Ni{CRf+ - Ni(CR)+ 7 4.5 x lOin p.r.; D.k. in N 2-satd. soln. contg. 0.1 mol L- J 

ten-BuOH. 

8SA032 

85A145 

85A032 

7610a9 

761039 

82AI06 

8ZAI00 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ref. 

all a-I,11-Dlmethyl-8," ,11,1" -tetl'aasableyelo[11.8.1 ]heptadeea-I( 1"),1,8,11,18,16-hexaenenlekel(U) Ion 
e"q - + Ni(CR.2HfH - Ni(CR.2H)+ 7 6.2 X 1010 p.r.; D.k. in N2-satd. soln. contg. 0.1 mol L -I 82A106 

tert-BuOH. 

ala 1,4:,6,"," ,8,11,11,14:,14:-Deeamethyl-1,4,8,11-tetl'aasaeyelotetl'adeeanenlekel(U) Ion 
eaq - + NiL2 + - NiL + 1).0 8.7 X 10 10 p.r.; D.k. at 600 nm, as well as p.b.k., in Ar· 86A032 

satd. soln. contg. 0.1 mol L -1 tert-BuOH and 

814: Fluoronlekel(U) Ion 
e,,(,- + NiF+ -

a16 Tetl'aeyanonlekelate(n) Ion 
eaq + Ni(CN)/ - Ni(lJN)4 3

-

8.5 

11.0 

a18 Glyelnatonlekel(n) Ion 
e",q - + Ni{Gly)+ - > 8 

a1" Bls(glyelnato }nlekel(U} 
e"q - + Ni(GlY)2 - -9 

al8 TI'IIl(glyelnato )nlekelate(U) Ion 
eaq - + Ni(Gly)s - - -10 

819 Nltl'lIotl'laeetatonlekelate(n) Ion 
e"q - + NiNTA - - NiNTA2- 7 

-8 

alo Bls(nltl'llotl'laeetato)nlekelate(D) Ion 
eaq - + Ni(NTA)2 4

- - -11 

< 1.2 X lOW 

1.6 X 10 10 

2.7 x 10° 

<2.5 X 101 

1.6 x 109 b 

6 X 108 b 

<1.8 x 107 

811 Ethylenedlamlnetetl'aaeetatonlekelate(n) Ion 
e"q - + NiEDTA2

- - 11.5 8.2 x 108 b 

all Pentaeal'bonatoneptunate(IV) Ion 
eaq - + Np(COa)56- -

11-12 

8.a Bls( eal'bonato )dloxoneptunate(V} Ion 
t ... q - + Np0 l:l(C03 )u 3- -

Np(COs)56-

az. Dloxoneptunlum(V) Ion 
taq - + Np02 + - Np0 2 

J. Phys. Chem. Ref. Data, Vol. 17, No.2, 1988 

3 

5.3 

1.0 X 108 b 

5 x 10° 

2.4 X 1010 

(1-10) x 10-1; mol L - I complex. 

p.r.; D.k.; counterion F-, 1 = 10- 1, kobs = 7.2 680296 
x 10°. The real value for NiF+ is lower since 
the soln. contained 12% Ni2 +; k cor. for 1. 

p.r.; D.k. in de aerated 801n. contg. 0.5 mol L -) 741072 
MeOH. 

p.r.: D.k.: counterion K+: I=:5 X 10-s , kobll 680295 
= 5.5 X 10\): k cor. for 1. 

p.r.: D.k. at 676 nm; counterion 80 .. 2-: 1 = 
-10-4.. 

p.r.; D.k. at 675 nm; counterion S042
-; 1 = 

-10-3 . 

p.r.; D.k. at 575 nm; counterion SO/-; 1 = 
-10-1: k cor. for 1. 

p.r.; D.k. at 560 nm in soln. contg. tert-BuOH. 

600211 

690277 

690277 

80A194 

p.r.; D.k. at 675 nm: counterion sol-; conen. 690277 
-10-1 mol L -1. 

p.r.; D.k. at 575 nm; eounterion S042 -; concn. 600277 
-10- 2 molL-I. 

p.r.; D.k. in buffered soln. contg. 0.5% n-BuOH; 77A252 
1 = 0.037. 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

p.r.; D.k. in Ar·satd. Boln. contg. 0.1 mol L -1 741170 
Hel0 1 , 0.025 mol L -J H2S01, and 0.1-4 mol 
L ._- I K 2C03. Calcd. k = 1.3 X lOR fur I = 0 

[751177}. 

p.r.; D.k. in soln. contg. 0.1-5 mol L -1 K~C09 741170 
and 2 X 10-1 mol L -I Np(V). Calcd. k = 4.5 
X 108 for 1 = ° [751177}. 

p.r.; D.k. in soln. contg. 0.01 mol L -1 EtOH 80A130 
and (0.2-1.0) x 10-3 mol L -J Np02CI0-t; 
pK(Np02 +) = 4.5, 8.75; reI. to k(ea.q - + H+); k 
cor. for 1. 

p.r.; D.k.; (0.21-2.1) X 10-1 mol L -1 Np(V), 161084 
counterion CIO,,-; at pH 5.8 and 6.1 k = 5.4 X 

1010 and 2.1 x 1010; 1= 10-3 . 
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TAI3LE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

IZ6 Neptunate(V) Ion 
eaq - + N p(V) - N p(IV) 

830 DluAonept.unlulD(VI) Ion 
eaq - + Np022+ - Np0 2 + 

IZ'1 Hydl'oxydloxoneptunlum(VI) Ion 
enq - + Np020H+ - Np0 20H 

8Z8 Neptunate(VI) Ion 
4!aq - + Np(VI) - ~p(V) 

pH 

-14 

2.5 

'~13 

839 TrIB( eal'bonato )dloxoneptunate(VI) Ion 
ea ()- + NpOK(COa)a 4- -

Np02(C0 3)a -

180 Neptunate(vn) Ion 
en.,! - + N p(VII) -

881 Oxygen 
eaq - + 02 - O2.-

833 Hydrogen peroxide 
eaq - + H20 2 - OH- + ·OH 

338 Hydroperoxlde Ion 
eaq - + H02 - -

334 Water 
ellq - + H2 0 - H· + OH-

-13 

7 

6.4 

7 

7 

13.0 

11 

8.3-9.0 

5.0 x 10° 

1.0 X lOll 

2.9 X 10 10 

2.3 X 10 10 

1.9 X 10 10 

2.9 X 10'0 

1.9 X 1010 

1.9 X 10 10 

1.8 X 10/0 

2.2 x 10 10 

1.9 X 10 10 

1.1 X 1010 

9.5 x 10° 

1.2 X 10 10 

1.2 X 10'0 

1.6 X 101 

Ref. 

p.r.; D.k. at 650 nm in 80ln. contg. 1.0 mol L- 1 731123 
OH-; Ie = 6.1, 6.6, and 3.2 X 10" at 2.0, 5.0, 
and 7.5 mol L -I OH-, resp. 

p.r.; Extrapolated from d.k. (condy.) in soln. 
contg. 1, 2, and 4 X 10-3 mol L- J solute and 
0.05 mol L -1 tert-BuOH; counterion CIO .. -. 

p.r.; Extrapolated from Ie detd. in soln. at pH 
2.5 (condy.) and at 5.3 and 5.8 (761084, 
76A248J; pK = 5.45. 

83Aon 

83A071 

p.r.; D.k. at 650 nmi Ie = 1.3, 1.3, 2.0, 1.1, 131123 
0.83, 0.68 x 10 10 at 1.0, 2.0, 5.0, 1.5, 10.0, and 
12.5 mol L -J OH-, resp. 

p.r.; D.k. at 600 nm in 0.05 mol L -1 sodium 
carbonate soln. 

84AI55 

p.r.; D.k. in soln. contg. 0.05 mol L- I Na2COg 741170 
and 0.05 mol L -I NaHCOa to 5 mol L- 1 

C03
2
-; Calcd. Ie = 2.1 x 10° for 1 = 0 

[751177J. 

p.r.; D.k. at 650 nm; Ie = 3.2, 2.0, 2.1, 1.7, 1.3, 731123 
0.88, and 0.6 x 10 10 at 0.5, 1.0, 2.0, 5.0, 7.5, 
10.0, 12.6 mol L -1 OH-, re.p. 

Seleeted value. 

p.r.; D.k. at 600 nm. 

p.r.; D.k. at 578 nm. 

p.r.; D.k.; Ie also detd. at 6.4 kbar (6.4 x 108 

Njm2
). 

p.r.; D.k. at 578 nm, [02J = 35-120 X 10-6 

mol L -I, with and without to- 3 mol L- 1 

MeOH. 

Average of 3 values. 

p.r.; D.k. at 650 nm in deaerated soln. contg. 
0.5 mol L -1 tert-BuOH. 

p.r.; D.k. at 600 nm. 

p.r.; D.k. at 578 nm, with and without 10-3 

mol L -1 MeOH. 

p.r.; D.k. at 720 nm; soln. contains (4-13) x 
10- 01 mol L -\ H 20 2 i pKlH20 2) = 11.8. 

Average of 2 values. 

78A131 

771174 

720102 

630050 

81A374 

78A131 

630073 

670132 

p.r.; First order d.k.; contains Ba(OH}2 and 4 x 680,U8 
10-3 mol L -1 formate ion; extrapolated to 
formate concn. = O. 

p.r.; First order d.k.; contains 7 X 10-4 mol 
L- 1 H2 • 

660015 
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TABI.E 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol-' s-') Comment Ref. 

386 Ozone 
eaq - + 0 3 ... °s·-

886 Hexacyanoosmate(n) Ion 
ell.q - + OS(CN)64

- ... 

9 

10.5 

88'1 Pentaammlne(chlopo)osmlum(m) Ion 
eaq - + Os(NHa)oCI2+ -+ 4.8 
Os(NHa)5CI+ 

888 (Aqua)pentachlopoosmate(IV) Ion 
eaq - + OsC15(H20)- -+ 

08C15(H20)~-

380 Hypophoaphliic Ion 
eaq- + H2P0 2--+ 

3-'0 Sodium polyphosphtte 
eaq - + (NaPOa)n -+ 

8-'1 Dlhydrogen phosphite Ion 
e&q - + H2POa - -+ 

8-'1 Phosphoric acid 
e&q - + HgP04 -+ H· + H2P04 -

8-'8 Dlhydrogen phosphate Ion 
e&q - + H2P0 4 - -+ H- + HP0 4

2 -

6.8 

6.7 

<4 

5-7 

4 

6.25 

3.6 X 1010 

<1.0 x 106 

5.5 X 106 

1.9 X 107 

1.2 X 107 

3.1 X 106 

8-'-' Hydrogen phosphate Ion 
e&<I- + HP0 4

2 - -+ 9-12.3 1.4 x 105 

84:6 Pyrophosphate ton 
e&q - + P 207 1- -+ 9.7, 10.3 2.4 x 106 

8-'6 Dlhydl'ogen pel'oxodlphosphate Ion 
eaq - + H2P 208 2- -+ H2PO 4 - + 4.23 5.3 x log 

H2P04• 

3-''1 Hydrogen pel'oxodlphosphate Ion 
eaq - + HP20S3 - -+ HPO/- + 6.54 
HP04 --

84:8 Peroxodlphosphate Ion 
eaq - + P 2 0 s

4
- -+ PO/- + PO .• •2

- 10.5 

84:0 Hydrogen peroxomonophosphate Ion 
eaq- + HPOr;2- -+ ·OH + PO/- 7 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

p.r.; C.k.; obs. abs. at 430 nm (0:1-) in soln. 
contg. 0.15 mol L -I HC03 - and .- 10--' mol 
L -1 ozone; reI. to k( eaq - + O2), 

p.r.; O.k.; counterion K+; 1= 10-3
. 

83A117 

680295 

p.r.; Soln. Ar-satd. contg. acetate buffer, 0.1 82A145 
mol L -I tert-BuOH and 10- 4 mol L -I complex; 
1 = 0.01. 

p.r.; O.k. at 700 nm in N2-satd. soln. contg. 1 77 A219 
mol L -J tert-BuOH and Na20sC16: ionie 
strength effect on addition of N aCIO.l(. showed 
that the complex was aquated; k cor. for 1. 

p.r.; O.k.; counterion Na+j 1= 10-2
, kobl! = 

1.1 X 10°; II: cor. for 1. 

p.r.; Solute has no effect on lifetime of eaq -; n 
= 50. 

680295 

740036 

p.r.; O.k.; counterion K+; pK 2.0, 6.59; at 1= 680295 
2 x 10-2

, /cobs = 7.2 X 106
; Ie cor. for I. 

p.r.; O.k. at 550 nm in soln. contg. 0.01 mol 86A364 
L" 1 tert-BuOH and 1 mol L - I phosphate; Ie 
estd. from pH dependence taking pK(HaP01) = 
-1.7 

p.r.; O.k. at 550 nm in Bolo. contg. 0.01 mol 88A364 
L - I ten-BuOH and 1 mol L - 1 pbosphate; Ie 
estd. from pH dependence taking pK(H2PO 4 -) 

= 6.4; above pH 9 /cob!! < 2 X 10° (eaq - + 
HPO/- very slow). 

p.r.; O.k.; 1 = 0.1. 731049 

X-r.; C.k.; obs. G(H2) in 0.1 _mol L- J KHi~O,,- 620021 
Na2HP01 soln.; reI. to k(eaq + Fe(CN)6 ). 

p.r.; D.k.; pKa(H:IPO,,) = 2.12, 7.21, 12.32; 1= 731049 
0.0. 

p.r.; O.k.; pKa,(H"P 20,) = -1, -2,6.7, 9.4j I 731049 
= 0.8. 

p.r.; O.k.; cor. for H+ reaction. 751095 

p.r.j D.k. 751095 

p.r.j O.k. 751095 

p.r.; D.k. (also produces OH- + PO/-). 771047 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 S-I) Comment Ref. 

3.8 x 1010 
360 Lead(ll) Ion 

eaq - + Pb2 + - Pb+ 

3.5 x 10 10 

3.9 x 10 10 

7 3.9 x 10 10 

361 Lead(ll) Ions 
eaq - + Pb(U) - Pb(I) 12.3 1.2 x 109 

14 1.0 X 10 10 

36Z Trht(eC,h,yleuedlallllue)lead(ll) 100 

eaq - + Pb(en)aZ+ - 11.2 2.3 X 10 10 

868 Tetrakls( 4-N-methylpyrldyl)porphloatolead(ll) Ion 
eaq - + PbTMpyp H - 7 1 X 10 10 

[PbTMpyPJ·:H 

864: Tl'ls(glyelnato)plumbate(ll) Ion 
eaq - + Pb(Gly)a - - 11.1 

866 BIs(nltrllotl'laeetato)plumbate(ll) 100 

ell.q - + Pb(NTAb 1- - 10.9 

86~ Ethylenedlamlnetetl'aaeetatoplumbate(ll) Ion 
eaq - + PbEDT A 2- - PbEDTA:J- 11.5 1. 9 x 10° 

11-12 3.8 X 109 

867' Cyelohexanedlamlnetetraaeetatoplumbate(ll) Ion 
eaq - + PbCDTA 2-. - PbCDTA 3- 11 1.9 x 109 

868 Tetraehloropalladate(ll), Ion 
eaq - + PdCl/- - PdCI4'~-

369 Tetraeyanopalladate(II) Ion 
e",'1 + Pd(CN)-t2

- -

7.1 

10.6 

1.2 X 1010 

1.1 X 10 10 

1.2 X lU 10 

8~0 Tetrakla( 4:- N-methylpyrldyl)porphlnatopalladlum(ll) Ion 
en.q - + PdTMpypH -I> 7 1 X 10 10 

(pdTMpyPj·3+ 

861 Tetrakla(p-sulfonatophenyl)porphlnatopalladate(II) Ion 
eaq - + PdTPPS1- - !PdTPPSj.5- 7 1 x 10 10 

862 Pl'aBeodymlum(m) Ion 
eaq - + Pr3 + - 6.0 

5.5 

2.3 X 106 b 

6 X 106 b 

863 Ethy lenedlamlnetetl'aaeetatopraseodymate(II) Ion 
eaq - + PrEDTA - - 11.5 3.6 x 106 

Average of 3 values. 

p.r.; D.k. at 578 nm in 801n. contg. 10-2 mol 
L -I MeOH; pK 7.8, 9.4, 10.8 

p.r.; D.k. 

p.r.; D.k.; counterion CI0 4 -. 

p.r.; D.k. at 720 nm; counterion CI0 1 -. 

p.r.; D.k.; soln. contains 1 mol L- I NaOH; at 3 
mol L -1 OH- k = 9.2 x 109 . 

p.r.; D.k. at 575 nm; counterion CI-; soln. 
contains 10- 1 mol L -I ethylenediamine 
dihydrochloride. 

p.r.; P.b.k. in soln. contg. 2·PrOH, initial fast 
reaction followed by slow grow-in due to 2-
PrOH radical. 

p.r.; D.k. at 575 nm; counterion CI-; soln. 
contains 10- 1 mol L -) glycine. 

78A206 

650044 

650047 

82A425 

650047 

690277 

83C026 

690277 

p.r.; D.k. at 575 nm; counterion CI-; soln. 690277 
contains 2 X 10- 2 mol L -I nitrilotriacetic acid. 

p.r.; D.k. in buffered soln. contg. 0.5% n-BuOH; 77 A252 
product identified in [80A072]; 1 = 0.016. 

p.r.; D.k. at 575 nm; counterion Na +; 1 = 0.2. 690276 

p.r.; D.k.; product identified by aba. spectra; 80A072 
soln. contg. n-BuOH; counterion CI-; 1 = 0.01. 

Average of 2 values. 

p.r.; Soln. contg. 0.01 mol L -I NaCI. 

p.r.; D.k.; counterion K+; soln. contg. 0.1 mol 
L- 1 CI-. 

741087 

650047 

p.r.; D.k.; countorion K+j 1 - 10-2, /cobs = 2.8 680295 
x lOoi k cor. for I. 

p.r.; P.b.k. in soln. contg. 2-PrOH, initial fast 
reaction followed by slow grow-in due to 2-
PrOH radical. 

p.r.; P.b.k. in soln. contg. 2-PrOH, initial fast 
reaction followed by slow grow-in due to 2-
PrOH radical. 

830026 

83C026 

p.r.; D.k.; perchlorate counterion. 76A248 

p.r.; D.k. in Ar-satd. soln. contg. 10-2 mol L -1 720066 
MeOH and 0.1 mol L - 1 Pr(lII) sulfate; 1 = 0.1. 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ref. 

384 Tetraammlneplatlnum(ll) Ion 
eaq- + Pt(NHa)/+ .... Pt(NHa)4 + 5.6 p.r.; D.k. at 578 nm in soln. contg. 0.1 mol L -1 81A353 

2-PrOH and (1.5 - 17.4) x 10-1; mol L- 1 

866 Bls( ethylenediamine )platlnum(ll) Ion 
eaq - + Pt(en)22 + .... Pt(en}2 + 1.2 x 10 10 

866 Chloro( dlethylenetrlamtne )plattnum(ll) ton 
e ... q - + Pt(dien)CI+ .... Pt{dien)CI 1.9 x 10 10 

86'1 Chloro(tetraethyldlethylenetrtamlne)platlnum(ll) Ion 
el\q - + Pt(Et 4dien)CI+ .... 1.4 x 10 10 

Pt(Et4dien)Cl 

868 e ..... Dlehlorodlammlneplatlnum(ll) 
eaq - + Pt(NH a)2C1 2 .... Pt(NHa)zCI 2-

889 t'4n. ... Dlehlorodiammlneplatlnum(ll) 
eaq - + Pt(NHa)zClz .... Pt(NHa)zClz-

1.2 X 10 10 

1.3 X 10 10 

complex. 

p.r.; D.k. at 578 nm. 

p.r.; D.k. at 578 nm. 

p.r.; D.k. at 578 nm. 

p.r.; D.k. at 600 nm in soln. contg. 1 mol L- I 

tert-BuOH and (0.25-1) X 10-3 mol L -1 Pt 
complex. 

p.r.; D.k. at 600 nm in soln. contg. 1 mol L- J 

tert-BuOH and (0.25-1) X 10-3 mol L -, Pt 
eomplex. 

8'70 ci ... [Dlehlorobls(I-(2-hydl'oxyethyl)-2-methyl-6-nltl'otmldazole-~)Jplatlnum(n) 
eaq- + cig.Flap .... 3.3 x 10 10 p.r.; D.k. at 600 nm in soln. contg. 1 mol L- 1 

8'71 

8'72 

8'78 

8'74 

8'76 

8'76 

C IzHISClzN606P- tert-BuOH and (0.25-1) x 10-3 mol L -I Pt 
complex. 

Tetraehloroplatlnate(ll) Ion 
ell.'

l
- + PtCI/- .... PtCI 4 :1- g.t x 109 Average of 3 values. 

9.3 X 1011 p.r. 

7 9.3 x 109 p.r.; P.b.k. at 310 nm. 

9.0 x 109 p.r.; D.k. 

Tetraeyanoplatlnate(n) Ion 
eaq - + Pt(CN)/- .... Pt(CN)/- 11 4.4 x 10° p.r.; P.b.k. at 360 nm. 

10.6 2,9 x 10° p.r.; D.k.; counterion K+i 1= 10-2, kobs = 3.9 
x 10°; Ie cor. for I. 

ci ... Bls(glyelnato )platlnum(ll) 
eaq - + cig.Pt(Gly)z .... ~5.7 1.3 X 10 10 p.r.; P .b.k. at 240-270 nm, as well as d.k. at 

578 nm, in soln. contg. 1 mol L -1 2-PrOH; cor. 
for presence of 2-PrOH radical. 

tr4n. .. BIs(glyelnato )platlnum(ll) 
eaq - + traRe-Pt(GlY)2 .... '-5.7 1.4 x 10 10 p.r.; P .b.k. at 250-270 nm, as well as d.k. at 

51B nm, in soln. contg. 1 mol L -J 2-PrOH; cor. 
for presence of 2-PrOH radical. 

Oetahydl'ogen tetl'akla(dlphosphlto)dlpJatlnate(ll) Ion 
e"'<t + IPtu(PuOsHu)'f11- .... -6.8 1.8 x 10 10 p.r.; D.k. llt SSO nm in 801n. ~ontg. 2 X 10-3 

(Pt2(P20 5H2
2-)i'- mol L -I phosphate buffer and 1% tert-BuOH. 

t,an. .. Tetl'aammlnebls(hydroxy )platlnum(lV) Ion 
eaq - + trang.Pt(NHa)4(OHb2 + .... '-5.6 4.9 x 10 10 p.r.; D.k. at 578 nm in soln. contg. (16-50) x 
Pt(NHa)4(OH)2 + 10-6 mol L -I (Pt(NHa)4(OH)2](CI0 4)2 

8'77' 1,8-Dlamlno-8,8,10,18,16,19-hexaazableyelo[6.6.6]eleoBaneplatlnum(lV) Ion 
eaq - + Pt{diamsar),H .... 6.8, 10 2.3 x 1010 p.r.; D.k. at 600 nm in He-purged soln. contg. 
Pt(diamsar)3+ 0.1 mol L -I tert-BuOH 

8'18 tr4" .. Dlhydroxybls(ethylenedlamlne)platlnum(lV) Ion 
eaq - + traRs-Pt(en)z(OH)22 + -+ 9.8 5.8 X 1010 
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p.r.; D.k. at 578 nm in soln. contg. 1 mol L- 1 

tert-BuOH. 

751188 

751188 

751188 

85A090 

85A090 

85A090 

76A249 

690144 

650044 

690144 

680295 

711053 

771053 

84A241 

82A074 

83A148 

80A286 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ref. 

8'19 ci.-Dlchlorobls(lsopropylamlne)- trClA'" dlhydroxyp latin um(IV) 
B"'<t - + PtCI2(OH)2(2-PrNH2h -+ 1.0 X lOll) p.r.; D.k. at 600 nm in soln. contg. 1 mol L- I 

PtCI2(OH)2(2-PrNH2)2 - tert-BuOH and (0.25-1) x 10-:1 mol L - I Pt 
complex. 

85A090 

880 trClA.-Dlehlorobls( ethylenediamine )platlnum(JV) Ion 
eaq - + traA8-Pt(enhClz2+ -+ 6.6 x 10 10 

881 Hexachloroplatlnate(JV) Ion 
8&q - + PtC16

2- -+ PtCls 2-

882 Dloxoplutonlum(VI) Ion 
eaq - + PuOz 2+ - Pu02 + 

888 Plutonate(VI) Ion 
B&q - T f"u(Vl) ....,. 

10 

11 

6.6 

38. Tl"ls(eal"bonato)dloxoplutonate(VI) ton 
Baq - + PuOg(C0 3h 4- -+ 

Pu02(COah -

886 Plutonate(Vn) Ion 
81''1- + Pu(VII) -+ Pu(VI) 14 

886 Bls( ethylenediamine )dloxol'henlum(V) Ion 
e",q - + Re(en)Z02 + -+ Re(en)zOz 7 

2.0 X 10 10 

1.4 x 10 10 

3.6 X 10 10 

6.4 X 10 10 

2.3 X 10 10 

2.3 X 1010 

3.5 X 10 10 

2.3 X 10 10 

38'1 Bls(I,3-pl'opylenedlamlne )dloxorhenlum(V) Ion 
ea.q - + Re(pn)202 + -+ Re(pn)202 7 2.4 x 10 10 

388 Perl'henate(VII) Ion 
e&q- + Re0 4- -+ Re04- 7 

389 Pentaammlne(aqua)l'hodlum(m) Ion 
ea.q - + Rh(NHa)5H20a+ - 5.8 

a90 Pentaammlneazldorhodlum(m) Ion 
eaq + Rh(NHa)5Na2+ -+ 6.1 

a91 Tetl'aammlnedlbl'omorhodlum(m) Ion 
eaq- + Rh(NH3)1Br2 + -+ 6.4 

a9Z Pentaammlneehlol'ol'hodlum(m) Ion 
eaq - + Rh(NHa)r;CI2 + -+ 6.3 
Rh(NH 3 )sCI+ 

393 Chlorol'hodlum(m) Ion 
eaq - + RhCI2+ -+ RhCI+ 

1.3 X 10 10 

7.9 x 10 10 

7.3 X 10 10 

6.9 x 10 10 

6.7 x 10 10 

5.5 x 10 10 

p.r.; D.k. at 578 nm. 

p.r. 

p.r.~ D.k.; counterion K+; 1= 10-2, kobs = 2.0 
x 10 10

; k cor. for 1. 

p.r.; D.k. at 545 nm; counterions K+, Na+. 

p.r.; D.k.; at pH 6.1 k = 5.8 X 10 10, counterion 
CI0 1-; 1= lO-a. 

p.r.; D.k. at ~I)U nm in 2 mol L I UH -; Ie = 
2.0 and 0.66 X 1011) at 5.0 and 7.5 mol L- 1 

OH-. 

p.r.; D.k. at 600 nm in 0.05 mol L -J sodium 
carbonate soln. 

p.r.; D.k.; soln. contg. 0.1-5 mol L -I COa
2-. 

Calcd. k = 2.2 X IOIl for 1 = 0 [751177J. 

p.r.; D.k. at 650 nm in soln. contg. 1.0 mol 
OH-; k = 4.2, 2.3, 2.0 x 10 10 at 2.0, 5.0 and 
7.5 mol L -I OH~. 

751188 

76A249 

680295 

670063 

761084 

731123 

84A155 

741170 

731123 

p.r.; D.k. at 580 nm in N 2-satd. soln. contg. 0.1 86A387 
mol L -I tert-BuOH. 

p.r.; D.k. at 580 nm in N 2-satd. soln. contg. 0.1 86A387 
mol L- 1 tert-BuOH. 

p.r.; D.k. at 680 nm in N 2-purged soln. contg. 85A234 
0.1 mol L -1 tert-BuaH; same rate in basic (0.01 
mol L - I NaOH) soln. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 751128 
counterion CIa i . 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 751128 
counterion CIa '1-. 

p.r.; D.k. at 700 nm in soln. contg. 10-2 mol 751128 
L - J tert-BuOH; counterion CIO -1 -. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 751128 
counterion CIO 4 ~. 

p.r.; D.k. at 700 nm in N2-satd. soln. of 771050 
RhCI6:~- which had stood for 24 hr.; k cor. for 
I. 
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TABl~E 6. Rate const.ant.s for reactions of hydrated electrons in aqueous solution-Continued 

No. Readion 

39~ P~nt.acbl'Orurbvdat.~(m) IVll 

Ifaq - + Rh016
2

- - RhC16
3

-

896 Rhodlum(lI) aeetate 
eaq - + (CH3C02}2Rh ..... 
(CHaC0 2)Rh-

pH 

4.4 X 10 tO 

6.8 

898 Bls(2,S'-blpYJ'ldJne)dlhydJ'oxYJ'hodJum(ID) Ion 
eaq - + Rh(bpy}~~OH)2 + - 4.5 X 10 10 

Rh(bpy ):lH20)2 

89'1 Tl'ts(Z,,' -btpYI'\dtne )l'bod\um(m) Ion 
"'aq - + Rh(bPY)a3+ - Rh(bpyh2+ 7 8.1 x 10 /0 

Ref. 

p.r.; D.k. at 100 nm in N2·satd. Boln. of 771050 
RhC16

3
- which had stood for 20 min.; Ie cor. for 

1 

p.r.; P.b.k. in N2·satd. soln. contg. 0.5 mol L -I 85RllO 
tert-BuOH and 10-1 mol L -, Rh(Il) acetate. 

p.r.; Product can be Rh(bpY)2(OH)2 or 
Rh(bpyb{H2 0)OH+ or Rh(bpY)2{H20)2~H 

p.r.; D.k. at 578 ( ..... '1-) or 320 (.l.lb.t,.at~)J All 

well as p.b.k. at 270 nm io Ar·purged 8010. 

cootg. 0.5 mol L- t MeOll. 

83A046 

a9S 1,8,G,S,10,18,lG,19-0e.t&alableyelo(6.6.61eleoBanerhodlum(m) Ion 
lfR.q- + Rb(sep)3-t ..... Rb(sep)2+ 6.9 1.4 x 10 10 p.r.; D.k. at 600 nm as well as p.b.k. at 340 nm 83A298 

io He·satd. soln. contg. 0.02 mol L- ' 
phosphate bUffer; first-order decay of product 
0.5 s-I gave th~ original absorption; 1 = 0.02. 

899 Dlhydl'oxytetl'akls(p-sulfonatophenyl)porphlnerhoda.te(m) Ion 
ta,q- +.RhTPPS(OH)25

- - 13 3 x 10/0 p.r.; D.k. in N2-satd. soln. contg. 1 mol L- 1 85A114 
RhTPPS( OR) 2 6- tert--BuOH. 

400 Pentaammlne(dlnltroRen)l'uthenlum(n) Ion 
t!l'I.q - + Ru(NHa)6Nz 2+ - 4.2 x IOU 
Ru(NHs16N2 + 

4:01 Deeaammlne( dlnlt.-ogen)dll'uthenlum(D) Ion 
e"q- + {Ru(NHalo12 N2

4 + -. 6.8-10 3.0 x 10 10 

lRu{NHa)o12N23 + 

402 Trls(2,2'-blpyrldlne)ruthenlum(U) Ion 
t!aq - + Ru(bpYh2+ - Ru(bpyh + B.g X 1010 

5.6 X 10 10 

7 8.2 X 1010 

403 Bl,,(ZtZ'-blpyrldlne)bl,,(cyallQ)ruLbenlum(D) 
t&q - + Ru(bpyJ2(CN)2 .... 3.5 X 10/0 
Ru(bpY)2(CN)2 -

404 Trls(S,J'-btpyrazlne)ruthenlurn(U) Ion 
eat} - + RU(bpz).'J2 + ""'" nat. 4.7 x 10 10 

Ru(bpz)2(bpz·-rn 

406 Hexaeyanoruthenate(U) Ion 
eaq - + Ru(CN)61 - .... 10.6 <1.0 x 106 

406 Hexa.&mmlneruthenlum(m) ton 
eaq + Ru(Nlla}o·H ~ Ru(NIla)u 2+ 6.8 x 10 10 

40'1 PentammJne(hydpoxY)l'uth~tllum(m) Ion 
t'aq - + Ru(NHa)oOH2 + ..... 6 5.9 X 1010 

40S Pentaammlne(nltr080 )ruthentum(m} (on 
e;\q - + Ru(NH3)5N03+ - 8.6 5.3 x 1010 

Ru(NHa)oN02+ 

409 Pentaarnmlne(bromo )l'utbenlum(ID) ton 
eaq - + Ru(NHa}oBrl:T 

- 5.0 x lOll] 
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p.r.; D.k. a.t 650 nm. 710234 

p.r.~ O.k. at 680 nm. 82A135 

Average of Z values. 

p.r.; D.k. at 600 nm in soln. contg. 1.7 x 10-:': 771093 
mol L -1 tert--BuOH. 

p.r.; D.k. 720381 

p.r.; D.k. at 700 by f.p. gave 3.3 x 1010. 84A177 

p.r.; D.k. at 720 nm in Ar-satd. solo. contg. 0.1 86A422 
mol L -I formate ion and 25-50 X 10-6 mol 
L - t meta) complex; in the presence of 0.13 mol 
L -.I 2-PrOH k = 9.0 X lO 'O j 1 = 0.1. 

p.r.; D.k.; couoterion K+j 1= 0.01. 

p.r.; D.k. 

p.r.; D.k.; pK = 4.2. 

p.r.; D.k. at 700 nm in Ar-satd. soln. contg. 0.5 
mol L -1 tert-BuOH. 

p.r.; V.k. 

680295 

'70017S 

730107 

751049 

730107 
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TABLl'; 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

410 RuthenlulD(m) ehlorlde 
taq - + RuCla -+ RuCla -

pH 

411 Chloropentaammlneruthenlum(m) Ion 
ell.q - + Ru(NHa)oCI 2 + -
Ru(NHa)5C1+ 

412 IodopentaalDlDlneruthenlulD(m) Ion 
eaq - + Ru(NHg)512+ -

4.2 X 10 JO 

6.1 X 1010 

6.0 x 10'° 

6.2 x 10J() 

-6 X 10 10 

413 (IsonleotlnalDlde )pentaammlneruthenlum(m) ton 
e ... q - + Ru{NH:,)liisn3 + - 3.14 2.8 x 10 10 

Ru(NHg)lIisn 2+ 

414: Trls(2,2'·blpyrldlne)ruthenlum(m) Ion 
~ ... q- T RU(UPY)3!1+ - Ru(bpy)a2+ 4.0 

416 Hydrogen sulfide 
eaq - + H2S - H- + HS-

4:18 Bisulfide Ion 
taq - + HS- - H- + S2-

41'1 Sulfite Ion 
eaq - + S032

- -

418 Sulfur hexafluoride 
e",q- + SFt} - -SFo + F-

419 Sulfate Ion 
eaq 

- + SO/-

420 ThloBulfate Ion 
eaq + S2032- -+ S032 -

421 Tetrathlonate Ion 
eaq - + S4062- -+ S40 63 -

4:22 Peroxodlsulfate Ion 

+ -S-

eaq- + S2082- - S04-- + SO/-

'5.5-6 

I5.Z ;<;. 10. 0 

1.2 X 1010 

1.1 X 10 10 

1.4 X 1010 

10.9-12.7 3.0 x 107 

alk. < 1.5 x 106 

10.0 <1.3 x 106 

~7 

-·7 <1 x 106 

~7 <IX 106 

6.5 ~l.S x 108 

-9.5 7.6 X 107 

3.5 x ioQ 

5.8 x 101) 

1.2 X 1010 

Ref. 

p.r.; D.k. at 700 nm in soln. contg. RuCI/-, no 80At14 
ionic strength effect. 

Average of 2 values. 

p.r.; D.k. 730107 

p.r.; D.k. 700178 

p.r.; D.k. 730107 

p.r.; C.k. in He-satd. soln. contI[. tert-BuOH and 80A317 
0.1 mol L -l sodium triftuoromethanesulfonatej 
reI. to k(ell.q - + H+ ) = 2 x 1010; 1 = 0.1. 

p.r.; D.k. at 000 nm, as well as p.b.k. at 305 78A07U 

nm, as well as emission p.h.k. at 600 nm; soln. 
contg. 0.5 mol L -I tert-BuOHj excited states of 
the product are formed. 

Average of 2 values. 

p.r.; No details given; no reaction in alk. soln. 

p.r.; D.k. at 550 nm; also produced H2 + S-. 

p.r.; D.k. at 578 nm in soln. contg. (1-3) X 

10-2 mol L -, H2S, pH adjusted by NaOH. 

p.r.; D.k. in Ar-satd. soln.; half-life of eaq-

increases with sulfite concn. 

p.r.; D.k.; counterion Na+; 1 = 10-3 . 

670273 

650013 

731012 

710461 

680295 

p.r.; D.k. in Ar-satd. soln.; overall reaction 680159 
consists of fast steps - SFt; + F-, SF!) + 2H2 0 
-+ OH + SF 4 + F' + H:\O+, followed by slow 
hydrolysis: SF oJ + 9H 20 -+ S032- + 4F- + 
6H3 0+ 1700107J. 

p.r.; D.k.; concn 10-2 mol L -I. 

p.r.; D.k. (unreactive), concn. 10-2 mol L -]. 

640046 

640132 

p.r.; D.k. at 700 nm in soln. contg. 10-2 and 84A007 
10- 1 mol L -I Na2S20a and various conens. of 
Na2S04; extrapolated from obs. Jr. = 1.8 X 108 

in 1.07 x 10-2 mol L - I NaZSZO:I; soln. 
contained S20a2- and NaSzOa-; Ie cor. for 1. 

p.r.; D.k. at 600 nm in deaerated soln. contg. 1 84A096 
mol L -I tert-BuOH. no product ahs. in 270-650 
nm region; Ie cor. for 1. 

p.r.; D.k. at 600 nm; counterion Na +; Jr. cor. for 82B083 
1. 

p.r.j D.k. at 720 nm. 731027 

Average of 2 values. 
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TAHI,E 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Readion 

.,1 Pepoxodlaulfate lon-Continued 

4:18 HydpoBen peroxomonoaulfate 100 

eaq - + HSO& - - S042 - + ·OH 

424 Antlmooate(V) Ion 
en.q - + Sh03 - -

pH 

5.1 

11.0 

11.0 

41& Ethylenedlamlnetetraaeetatoaeandate(m) Ion 

1.4 X 10 10 

1.1 X 1010 

8.4 x 10° 

1.£ X 101.0 

1.3 X 10lO 

1.2 X 10 10 

'a(l- + ScEDTA - -+ 11.5 3.S x 101 

428 Hydrogen aelenlde 
eaq - + H2Se -+ H· + HSe-

427 Hydroeelenlde Ion 
6aq - + HSe- - H2 + Se- + ·OH 

418 Hydrogen selenlte(JV) Ion 
'aq-- + HSeO g - - OH- + Se02-

4.10 Sclcoltc(IV) 100 

faq - + Se032- ... OH- + Se02 -

4:30 Selenate(V1llon 
'aq - + Se04 - - OH- + SeOg-

• 31 Hexafluoposllleate(IV) Ion 
'aq - + SiF6

2
- -

432 Samarlum(m) Ion 
'aq - + Sm3 + - Sm2 + 

6.0 

9·12.6 

6.0 

10.8 

10.8 

11.0 

5.9 

6.0 

5.6 

--6 

5.96 

1.1 X 10'0 

4.8 x 107 

1.7 X 10\) 

< 1 x 107 

2.3 x 106 

1.1 x 10° 

<5.5 x 105 

2.0 X 10 10 

2.2 x 10 10 

2.7 x 1010 

2.5 x 10 10 

4:88 Ethylenedlamletetraaeetat.osamarate(m) 100 

en.q - + SmEDTA - ... 11.5 2.6 X 107 

4:34: Stannate(n) ton 
eft-II + Sn{lI) - 11 

436 Ethylenedlamlnetetraaeetatostannate(ll) Ion 
en.q - + SnEDTA2

- - 11·12 1.4 x 109 

436 Tetrakls(4-pyrldyl)popphlnatotln(lV) Ion 
en.q- + SnTpyp 2 + -+ [SnTpyP]·+ 7 
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p.r.; D.k.: Ie also detd. at 6.4 khar (6,4 x lOR 
N 1m2 ); counterion K + . 

p.r.; D.k. at '120 nm. 

p.r.; D.k. at 720 nm. 

Average of 2 values. 

Ref. 

'120102 

690158 

690158 

p.r'.; D.k.; counterion K+; 1 = 10-3 • 680295 

p.r.; D.k. 650047 

p.r.; D.k. at 575 nm; counterion NaT; 1 = 0.2. 690276 

p.r.; D.k. at 720 nm; cor. for 'a.q - + HSe-. 690564 

p.r.; D.k. at 720 nm; concn. 1O-3·1O-2· mol 690564 
L-'. 

p.r.; D.k. at 578 nm in soln. contg. 0.1 mol L- 1 771173 
MeOH and Se02; pK 2.46, 7.31. 

p.r.; D.k. at 578 nm in soln. contg. 0.1 mol L- 1 771173 
MeOn and Se02' 

p.r.; D.k.; counterion Na +j 1 = 0.25, leob" = 680295 
1.Z x 10'; k cor. for 1. 

p.r.; D.k.; counterion Na +; product detn. in 680295 
186A335].; 1 = 10-3 

• 

p.r.; D.k.; counterion Li+; 1 = 0.15, leobll= 1.5 680295 
x lOti; Ie cor. for 1. 

p.r.; D.k.; perchlorate salt. 76A248 

p.r.; D.k.; Ie also detd. at 6.4 kbar (6.4 
N/m2); eounterion 50/-, 

x 108 720102 

p.r.; D.k. in Ar-satd. soln. contg. 10-2 mol L- 1 720065 
MeOH and 4 x to-ii mol L - J Sm2(S04h; Ie 
cor. for 1. 

p.r.; D.k.; counterion S042-, 640046 

p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

p.r.; D.k.; cOllnterions CI-, Na+; in 1 mol L- 1 

NaOH Ie = 6.2 x 10° 
650047 

p.r.; D.k. at 575 nm; counterion Na +; 1 = 0.2. 690276 

p.r.; P.h.k. in soln. contg. 2-PrOH, initial fast 
reaction followed by slow grow-in due to 2~ 
PrOH radical. 

83C026 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol- 1 a-I) Comment Ref. 

.faT Tetrakls(4-.-N-methylpyrldyl)porphlnatotln(IV) Ion 
taq - + SnTMpyp tI+ -+ 7 1 X 10 10 

lSnTMpy P J.Ii-t-
p.r.; P .b.k. in soln. contg. 2-PrOH, init.iaJ fast 
reaction followed by slow grow-in due to 2-
PrOH radical. 

83C026 

,(88 Dlhydroxy[tetJ'akls( 4-N-methylpyrldyl)porphlnato]t1n(IV) Ion 
e"'q - + SnTMpyP10H)z 4+ -+ 13 4 X 1~IO p.r. 
[SnTMpyP(OH)zJ' + 

489 Tetrakls(p-sulfonatophenyl)porphlnatostannate(IV) Ion 
e",q - + SnTPPSz- -+ [SnTPPSl·3- 7 1 X 10 10 

440 St~nnate(IVJ_lon 
(';",'1 + SnOa --

.41 Hexafluorostannate(IV) Ion 
tll.q - + SnF 6 Iol- -+ 

11.0 

6.5 

442 BIs( nltrllotrlacetato )stannate(IV) Ion 
eaq - + Sn(NTA}z 2- -+ 10.9 

443 Terblum(m) Ion 
eaq - + Tb3 + -+ 6.0 

444: Ethylenedlamlnetetraacetatoterbate(m) Ion 
e",q + TbEDTA- -

4:4:6 Technetate(VU) Ion 
f'aq + Tc01- -+ Tc0 4

Z-

4:4:6 Te~urlte(IV1!on 
C"'q I TeOa -'" 

4:4:'1 Tellurle acid 
6aq + Te(OH)6 -

4:48 Tellurate(VI) Ion 
ell.q - + Te042- -+ 

4:4:9 Thorlum{IV) Ion 
el\q- + Th·l + -+ 

4:60 Sulfatothol'lum(IV) Ion 
eaq - + ThS01

z+ -" ThSO,.+ 

4:61 Hydroxytltanlum(m) Ion 
eaq - + TiOH2 + -+ TiOH+ 

4:62 Hexafluorotltanate{IV) Ion 
eaq - + TiF 6

2--+ 

11-12 

6.0-6.5 

13 

--7 

10.9 

11.0 

3 

3 

2.5 

6.6 

1.7 X 100 

5.3 x 106 

1.0 x 10 10 

2.5 x 10\0 

1.3 x 10 10 

1.1 x 109 

3.2 X 10 10 

1.6 X 10 10 

1.9 X 10 10 

1.1 X 10 10 

1.0 X 10 10 

p.r.; P .b.k. in soln. contg. 2-PrOH, initial fast 
reaction followed by slow grow-in due to 2-
PrOH radical. 

84A121 

83C026 

p.r.; D.k.; countedon Na+; 1- 10-a, "-0111'1 =-0 680296 
6.3 X 108

; 1= 10-a; k cor. for 1. 

p.r.; D.k.; counterion K+; 1= 10-2 , Ic",h .. = 4.1 680295 
x 101); Ie cor. for 1. 

p.r.; D.k. at 575 nm; eounterion CI-; soln. 690277 
contains 2 X 10-2 mol L - I nitrilotriacetic acid. 

p.r.; D.k.; perchlorate salt. 76A248 

p.r.; D.k. at 575 nm; counterion Na. +; 1 = 0.2. 690216 

p.r.; D.k. Ilot. 580 nm in Ar Datd. Doln. contg. 81A113 
tert-BuOH and KIIUTcO .. 

p.r.; D.k. in soln. contg. 0.10 mol L -1 Na.OH 78A390 
and (1-6) X 10-1) mol L -I gQTcO., . 

p.r.; D.k. at 700 nm as well as p.b.k. at 360 nm 77A245 
in soln. contg. 5 X 10-2 mol L -1 tert-BuOH. 

p.r.; D.k.; counterion Na+; 1,- 10- 3 • 

p.r.; D.k.; extrapolated from picosecond 
measurement; pK,. = 7.68, 11.29. 

p.r.; D.k.; counterion Na+; 1 = 10-3 . 

p.r.; D.k. at 650 nm in Ar-satd. soln. contg. 
Th(CI0 4b; k cor. for I. 

p.r.; D.k. at. 6110 nm. 

p.r.; D.k. at 650 nm in soln. contg. Th(S01)2 
and ten-BuOH; soln. contains Th 4+, ThSO l+ 
a.nd Th(SO")51: If: cor for 1. 

08029(; 

771105 

680295 

82A416 

82A416 

83A127 

)I-r.; C.k.; obs. G(H2) in Ar-satd. aoln. contg. 79A341 
0.2 mol L -1 Na2S0'1' and EtOH; pK 1.29; reI. 
to k( eaq - + H+); 1 0.84. 

p.r.; D.k.; counterion Na+; 1= 0.1, kobe= 5.8 680295 
x 10gi Ie cor. for /. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol- I s-l) Comment Ref. 

4:68 Th~lllumlI) Ion 
fl",q + TI - TI 2.0 x 1010 p.r.; D.k. at 600 nm in soln. contg. 1 mol I.-I 84C015 

LiCIO,,; 1 = 1. 

6.1 5.4 x 10 10 p.r.; D.k.; k also detd. at 6.4 kbar (6.4 X 108 720102 
N/m2); counterion 8ol-. 

2.8 x 10 10 p.r.; D.k. at 650 nm; addn. of 0.1 - 0.3 710580 
mol/dm3 ethanol gave k = (3.0 to 3.7) x 1010 

detd. at 10-75°C. 

8.5 4.0 x 10 10 p.r.; D.k.; counterion 80/-; 1 = 10-3
, kub,,= 

3.7 x 1010; k cor. for 1. 
680295 

7 3.0 X 10 10 p.r.; D.k. 650044 

4:64: Dlethyithalllum Ion 
e",q - + TI(C2Hu)2 - TI+ 3.1 X 10'0 'V-r.; C.k. in air-free soln. contg. 10-2 mol L - 1 

diethylthallium sulfate, 3 X 10-2 mol L-\ 
660629 

KNO:h 0.1-0.5 mol L -1 MeOH; obs. G(N0 2 -); 

reI. to k( f!aq - + N03 -). 

4.66 Thullurn(m) ion 
f!",q - + Tm3 + - Tm:H 6.0 3.3 x 108 p.r.; D.k.; perchlorate counterion. 76A248 

4:6G Ethylenedlamlnetetraae.etatothulate(m) Ion 
eU.Q - + TmEDTA - - 11-12 1.4 X 107 p.r.; D.k. at 575 nm; counterion Na+; 1 = 0.2. 690276 

4:6'1 Ul'anlum(IV) Ion 
flll.

q
- + U4+ __ U3 + 

4:68 Hydl'oxyuranlum(IV) Ion 
ell.c1 - + UOH3 + - UOH 2 + 

4:69 Ul'anyl(VI) Ion 
ea.q - + U02

2 + -- U02 + 

4:GO Hydl'oxydloxouranlum(VI) ton 
f!a,Q - + U020H+ - U020H 

4:81 Trlse.al'bonatodloxoul'anate(VI) Ion 

-0 

-1 

5.3 

6.8 

~I!.q - + UOl(003):~ ,,- -+ 11.4 
U02(C0 3)a -

4:ft2 Btsoxalatodloxoul'anate(VI) Ion 
eaq - + U02(OX)22- -- UO Z(OX)2:J - 5.0 

4:88 Imlnodlae.etatodtoxoul'anlum(VI) 
eu.q - + UOzIDA -- U02 IDA - 10.5 
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1.0 X lOll 

5 X lOll 

1.3 X 1010 

2.7 X 10 10 

1.9 X 10 10 

p.r.; C.k.; obs. absorption of U(III) in soln. 
contg. 0.01-0.1 mol L -I U(IV) and 1 mol L- 1 

HCIO,,; pK
1
, = 0.68; reI. to ~e1Ul- + H+) = 

1.15 X 10') for 1 mol L- 1 H . 

p.r.; Calc. from measurements at 0.1 and 0.05 
mol L -I HCIO .. at 0.01-0.1 mol L -J U(IV) 
where U(IV) contains 20% and 30% of UOHH 
and k"bll = 6.5 X 10 10 and 6.8 X 1010; reI. to 
k(ell.q - + H+) = 2 X 10 10 and 1.5 X 10 10 at 
0.05 and 0.1 mol L -I H+, resp. 

p.r.; D.k.; (0.5-10) x 10- 1 mol L -I U(VI), 
counterion CI0 4 -; 24% U0 2(H 20)"OH+ 
[81AU8]' pKa. = 5.2 [78G312]; 1 = 10-3

. 

p.r.; D.k.; (0.1-1) x 10- 4 mol L- 1 U(IV), 
counterion CI0 4 -; 9% U02(H20)62+ [81A148J; 1 
= 10-a. 

81A410 
85A236 

81A410 
85A236 

761084 

761084 

p.r.; D.k. in 501n. conl,g. 0.1 mol L-' tert-.BuOH 81AH8 
and 0.01 mol L -1 carbonate and 0.4-7 X 10-4 

mol L- J U(VI). 

p.r.; D.k. in soln. contg. 0.1 mol L -I terl·BuOH 81A148 
and 0.01 mol L -I oxalate and 0.4-7 x 10--1 
mol L- J U(VI). 

p.r.; D.k. in soln. contg. 0.1 mol L -I tert-BuOH 81A148 
and 0.1 mol L -I IDA and 0.4-7 X 10-1 mol 
L -IU(VI); Ie increased to 3.87 and 3.1 X 10 10 

resp. at concn. 0.05 and 0.25 mol L -1 IDA at 
pH 8. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

4ft4 Nltrllotrlaeetatodloxouranate(VI) Ion 
e"'(I- + U02NTA- -+ U02NTA2 - 9.0 1.7 X 10 10 

• ~6 Vanadyl(IV) Ion 
e
aq 

- + V0 2+ -+ VO+ 3.8-4.6 8 X 10 10 

4~6 Vanadate(V) Ion 
e ... q - + VO a - -+ 11.0 4.9 x IOU 

4~1 Salleylatovanadlum(m) Ion 
e ... q - + 06H4(OH)C0 2 V

2 + -+ 6.8 1.9 x 10 10 

[C6H 4(OH)C02 VJ·+ 

468 Europlum(ID) deeatungstate Ion 
el\(,- + EUW lO0 36

9
- -+ -6 1.4 X 10f() 

EuW 10°36 10
-

469 Neodymlum(ID) deeatungstate Ion 
eaq - + NdW 100369- -- -6 1.3 x 10 10 

NdW 10°30'0-

410 Oetadeeatungstodlphosphate(V) Ion 
ell.q - + P 2W 18°020- -+ P 2W J8002 - 6.0 ---2 X 101 t 

411 Hydrogen perxenate(Vm) Ion 
eaq - + HXe063- -+ OH- + 11-13 2.4 x 10 10 

HaXe062-

412 Yttrlum~ID) Ion 
eaq - + Y + -+ -2.0 X lOR 

413 Ethylenedlamlnetetraaeetatoyttrate(m) Ion 
eaq - + Y(EDTA)- -+ 11-12 1.1 x 107 

414 Ytterblum~m) Ions 
e
aq 

- + Yb3 __ Yb2+ 6.0 4.3 x 10 10 

-6 4.7 x 10'0 

3.7 X 10 to 

6.03 4.3 x 10 10 

4:16 Ethylenedlamlnetetraaeetatoyttel'bate(m) Ion 
eaq - + YbEDTA - -+ 11-12 2.0 x 10{J 

416 Zlne(II) Ion 
eaq- + Zn2 + -- Zn+ 1.5 X 101) 

9.5 X 108 

1 X lOll 

6.0 1.5 X 101) 

1.5 X 101) 

6.8 1.0 x 101) 

Ref. 

p.r.; D.k. in soln. cont.g. 0.1 mol" -I tprt-RIIOH Rl A 148 
and 0.01 mol L - 1 NTA and 0,4-7 x 10 I mol 
L- 1 U(VI); Ie increased to 1.9 and 2.4 x 10 10, 
resp. at 0.05 and 0.25 mol L- 1 NTA . 

p.r.; D.k. in soln. contg. (2-5) x 10-4 mol L -\ 86A152 
VO(CI0 4b and 0.01-0.05 mol L -\ EtOH or 0.12 
mol L -1 tert-BuOH; pK.f: = 5.79, estd. Ie = 6 X 

10 10 for eaq - + VOOH cor. for charge on 
cation. 

p.r.; D.k.; counterion NH.I +; 1 = 10- 1
. 680295 

p.r. 8tA083 

p.r.; D.k. in Ar-satd. soln. contg. MeOH or 2- 85A148 
PrOH and (50-200) x 10-6 mol L- 1 

poly tungstate; suggested that reaction mainly 
involves EU IlI reduction. 

p.r.; D.k. in Ar-satd. soln. contg. 1% 2-PrOH 85A148 
and polytungstatej suggested that reaction 
mainly involves W 50 1 SII-,- ligand reduction. 

p.r.; D.k. at 700 nm. 81A385 

p.r.; D.k. at 600 nm. 82A160 

p.r.; D.k.; counterion 80,/-. 650044 

p.r.; D.k. at ,575 nm; counterion Na+; 1 = 0.2. 690276 

p.r.; D.k. (2.19-22.6 x 10-5 mol L- 1 76A248 
perchlorate salt). 

p.r.; D.k. in Ar-eatd. soln. contg. 10-2 mol L-\ 720065 
MeOH and 4 x 1O-r, mol L -\ Yb2(S01b; Ie cor. 
for 1. 

p.r.; D.k.; counterion SO/-. 650044 

p.r.; D.k. (3.3 x 10-5 mol L -1 sulfate salt). 640046 

p.r.; D.k. at 575 nm; counterion Na +; 1 = 0.2. 690276 

f.p.; D.k. 82R106 

p.r.; D.k .. at 600 nm in soln. contg. 0.05 mol 771011 
L - I MeOH and Mg80 4 or Mn80 4 ; k cor. for 1. 

p.r.; D.k.;1e increases in mixtures up to 60% 731008 
ethanol; Ie cor. for 1. 

p.r.; D.k. 690277 

p.r.; D.k. 650044 

p.r.; D.k.; counterion 80/-; at pH 9.7 and 12, 650047 
Ie = 5.6 X lOS and 2.0 x lOS, resp. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Rea.dion pH k (L mol-I s-I) Comment Ref. 

4'1'1 Trlhydroxyzineate(n) Ion 
e,.q- + Zn(OHh- - Zn(OH)3 2

-

4'18 Tetrahydroxozineate(ll) Ion 
ea.q - + Zn(OH)/- ... OH- + 
Zn(OHh2

-

479 Tetraammlnezlne(n) Ion 
e,.q - + Zn(NH3)/+ -

.tRO Tp'R( .. t.hylfm .. d'A.",'n .. )'It'n~(rr) Inn 

e"'q - + Zn(en)s2+ -

-14 2.7 X lOR 

-14 

14 

11.1 6.5 x 108 

11.2 5.2 x lOR 

481 1,4,8,11-Tetraazaeyelotetradeeanezine(n) lon 
e3q - + Zn(cyclam)2+ - Zn(cyclam)+ 7.2 x 108 

482 Tetraeyanozlneate(ll) lon 
eM! - + Zn(CN)1Z

- ... 10 1.8 X lOR 

488 Trls(glyelnato) dncate(ll) Ion 
eaq - + Zn(Gly)a- - 11.1 4.8 x 107 

484 Nltrllotrlaeetatozlneate(n) Ion 
eaq -+ZnNTA-- '-10 7.5 x 107 

486 BIs( nltrllotrlaeetato }.lncate(n) Ion 
eaq - + Zn(NTAb 4- - -11 

486 Ethylenedlamlnetetraacetatozlneate(n) Ion 
ea.q - + ZnEDTA 2- - 11.5 5.1 x 106 

p.r.; Calen. from d.k. ~t 700 nm at IOH-1 = 1 81Al1l5 
to 5 mol L -I, /eob" = (14 to 3.8) ;< 10", pI( 

12.7. 

Avera.ge of 2 values. 

p.r.; Calcd. from d.k. at 700 nm at {OH-] = 1 S1A195 
to 5 mol L -I, kola (14 to 3.8) X 10°, pK 
12.7. 

p.r.; D.k., 3 mol L -I OH-, counterions SO/-, 650047 
Na+; at 1 mol L -I OH- /cob .. = 1.6 X 107; Ie 
cor. for 1. 

p.r.; O.k.; soln. contains 0.2 mol L- 1 NH3 . 

p.r.; O.k. at 575 nm; counterion SO,,2-; soln. 
contains 10- I mol L -/ ethylenediamine 
dihydrochloride. 

p.r.; O.k. at 600 nm in He-satd. soln. cont"~ 

0.9 mol L - t tert--BuOH. 

650047 

690277 

80A380 

p.r.; O.k.; soln. contains 0.1 mol L -/ CN-. 650047 

p.r.; D.k. at 575 nm; counterion SO,,2-; soln. 690277 
contains 10- 1 mol L - 1 glycine. 

p.r.; O.k. at 575 nm; counterion SO l-; concn. 690277 
~ 10-'\ mol L -J. 

p.r.; O.k. at 575 nm; counterion S042-, conen. 690277 
'~1O-2 mol L -I. 

p.r.; D.k. in buffered soln. contg. 0.5% n-BuOH; 77A252 
1 = 0.27. 

481' Te(,rakll5-4-( N,N,N-trbnethy Jallllnonlo)phenyJporpblnezlnc(ll) Ion 

eaq - + ZnTAPP'!+ - [ZnTAPPJ·a+ ,-,8 x 10 10 p.r.; O.k. as well as p.b.k. (radical anion) in 
soln. contg. tert--BuOH. 

488 Tetra.kls( 4- N-methy\pyridyl)pol'phinezlne(n) lon 
e.,.q - + ZnTMpyP"+ - '-8 x 10 H) 

IZnTMpyp]·a+ 

489 Tetrakls(p-sulfonatophenyl)porphlnatozlneate(n) Ion 
ea.q- + ZnTPPS"- - [ZnTPPSj.r,- 2 .< 10 '0 

490 TetrakJs[4:-N-( 3-sulfonatopropyl)pyrJdyIJporphlnatollnc(D) 
e ... q - + ZnTZP - {ZnTZP1·- 7 1 x 10/0 

491 Acetaldehyde 
eaq - + CH3 CHO -
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6.6,11 

.,j.9 X 109 

4.4 X lOll 

5.4 x lOn 

p.r.; O.k. as well as p.b.k. (radical anion) in 
soln. contg. tert-BuOH. 

p.r.: O.k. as well as p.h.k. (radical anion) in 
soln. contg. tert-BuOH. 

p.r.; P.h.k. in soln. eontg. 2-PrOH, initial fast 
reaction followed by slow grow-in due to 2-
PrOH radical. 

Average of 2 values. 

p.r.; D.k. at 600 nm. 

p.r.; O.k. at 578 nm; cor. for the hydrated 
form, kob .. = 3.5 X 10Q. 

81A317 

81A317 

RIA~17 

83C026 

84A459 

630073 



RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION ::")/1 

TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

N(). Reaction pH k (L mol- l s-l) Comment Ref. 

40J Aeetaldoxime 
eaq + CHaCH=NOH -+ 10.8 7.2 X 107 p.r.; D.k. in soln. contg. 1 X 10-3 mol L- 1 67Q298 

F.t.OH 

.c08 Aeetamlde 
ell.q - • + CH:JCONH2 -+ 

CHgC(O-)NH2 

-1.0 X 107 Average of 2 values. 

5.2 4.5 x 107 p.r.; D.k. at 600 nm; k increases with pressure 720298 
0-6.4 kbar (6.4 x 108 N/m 2

). 

9.2 3.5 X 107 p.r.; O.k. in soln. contg. 0.5 mol L-I tert·BuOH 710414 
and borate buffer. 

494 2-Aeetamldo-2-deoxy-D-galaetopYl'anose 
eaq- + GINAc -+ 1.1 x 107 p.r.; D.k. at 650 nm. 103081 

496 Z-Aeetamldo-Z-deoxy-a-D-glueopYl'anose 
flAq - + GlcNAc -+ 7.8 <1 x 107 p.r.; O.k. 151114 

406 Aeetate Ion 
" ..... - + CH~COz- - 0.11.6 1.1 )( 106 p.r.; O.k. at 720 nm in Ar-.atd. lIoln. contg. 0.1 8SA168 

mol L -I tett.BuOH and 10-".10-2 mol L- 1 

acetate. 

-10 <1 X 106 p.r.; D.k. at 578 nm, concn. 1 mol L- 1• 630073 

49'1 Aeetle add 
f1&q - + CHaC02H - H· + CH:,C02 - 2.0 X 108 Average of 2 values. 

2.2 X 108 p.r.; D.k. 771107 

1>.4 1.1:S x IUe p.r.; U.k. at 578 nm, concn. 10-"_10- 2 mol 630073 
L - J; calcd. contribution for unionized a.dd 
alone. 

"'os Al".etnne 

flaq- + CHaCOCH3 - (CHs)2CO - 6.5 X 109 Average of 6 values. 

8.0 X 109 p.r.; D.k. 85A282 

S.B X IOn p.r.; D.k. 84A357 

5.6 X 109 p.r.; O.k. at 600 nm; also see [19A145J. 80AU6 

7.2 X IOn p.r.; D.k. 19A109 

6.5 x IOn p.r.; O.k. at. 600 nm; k unchanged in water- 731008 
ethanol mixtures. 

7 5.9 X 109 p.r.; D.k., 1O-:~ mol L -I MeOH present, at pH 650047 
11, 14 and 3 mol L- 1 OH- Ie = 5.6 x 10°, 5.2 
x 10° and 4.2 X 109, resp. 

4,Og Aeetone oxime 
e&q - + (CHa)2C=NOH - 9.9 x 108 Average of 2 values. 

7.0 3.5 X 108 p.r.; D.k. at 600 nm; k increases with pressure 720298 
- 6.4 kbar (6.4 X lOR N/m 2). 

7.15 3.0 X 108 p.r.; O.k. in unbuffered soln. contg. 1 X 1O-~ 670298 
mol L -I EtOH. 

600 Aeetonltl'lle 
eaq + CH3CN- 3.7 X 107 Average of 3 values. 

4 .. 4 X 107 p.r.; O.k. in Ar-satd. soln. 79A117 

3.0 x' 107 p.r.; D.k. 171107 

12.0 3.8 X 107 p.r.; D.k. in soln. contg. 5 X 10-2 mol L- 1 765249 
Na2S0~ and 2-8 x 10-3 mol acetonitrile; esr 
method reI. to SO 3 -. 

601 Aeetophenone 
e&(,- t C6HsCOCH3 -+ 11..4 X 1010 Average of 2 values. 
C6H5 CO-CHa 
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T ABLI!: 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

601 Aeetophenone-Continued 

602 N-Aeetylalanlne, negative Ion 
eaq- + AcAla- -

pH 

13 

-9.2 

7.0 

8.6-9.0 

608 N-Aeetylalanylalanylalanlne, negative Ion 
eaq - + Ac(Alah - - 9.2 

Ie (L mol- 1 s-l) Comment Ref. 

2.0 X 1010 

2.8 X 1010 

p.r.; D.k.; also p.b.k. for formn. of ketyl radical 80A254 
(Amax = 440 nm) and cyclohexadienyl radical 
(Amax = 315 nm). C.k. with O2 in soln. contg. 
10-2 mol L -1 formate was used to det. rate of 
formation of the ketyl radical 1.6 X 10'0. 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L -} 720171 
tert-BuOH. 

Average of 2 values. 

p.r.; D.k. at 700 nm in buffered soln. contg. 
mol L -I tert-BuOH; pK ... = 3.7. 

p.r.; D.k. at 720 nm. 

p.r.; D.k. at 700 nm in buffered soln. contg. 1 
mol L -\ tert-BuOH. 

741058 

673005 

741058 

604: N-AeetylalanylalanylalanylalanylalanylaJanlne, negative Ion 
fiaq- + Ac(Ala)6 9.2 8.2 x 108 p.r.; D.k. at 700 nm In buffered soln. contg. 1 741058 

mol L -, tert-BuOH. 

606 2-( N-Aeetylamlno )aeetophenone 
fiaq - + CHaCONHCoH4COCHg - 7.6 2.9 X 10 10 p.r.; D.k. at 700 nm in soln. contg. 10-3 mol 771099 

L -1 phosphate buffer and 0.1 mol L - I tert-
BuOH. 

606 N-Aeetylamlnofluorene 
eaq- + Cu;H1aNO - -7 1.6 x 10 tO p.r.; D.k. at 650 nm in soln. contg. 0.1 tert- 76A256 

BuOH. 

601 N-Aeetyleysteamlne 
e/l.q - + CHaCONHCH2 CH2SH - 7.1 9.1 X 109 p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 730090 
oCHzCH2 NHCOCHa + HS- L -. tert-BuOH; pKa ~ 9.5. 

608 N-AeetyJeysteamlne, negative Ion 
ea.q - + CH 3 CONHCHzCHzS- -+ 12.6 1.9 X 109 p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 730090 
'CH2 CHzNHCOCHa + HS- + OH- L - 1 tert-BuOH. 

609 N-Aeetyleysteine, negative ion 
e/l.q - + HSCHzCH(NHAc)COz - -+ 7.1 5.6 X 109 p.r.; D.k. at 700 nm in soln. contg. '-0.1 mol 730090 
'CHzCH(NHAc)COz - + HS- L -1 tert-BuOH 

610 N-Aeetyleystelne, dlanlon 
eaq - + -SCH2CH(NHAc)COz - -+ 12.5 3.3 X 105 p.r.; D.k. at 700 nm in soln. contg. --0.1 mol 730090 
'CH2CH(NHAc)C0 2 - + HS- + OH- L -I tert-BuOH; pKa. ~ 2, 9.5. 

611 Aeetylene 
6 aq - + HC-CH -+ 2.0 x 107 p.r.; D.k. at 700 nm in 301n. contig. C 2H z-Ar 78A001 

mixt. 

612 N-Aeetylglyelne, negative lon 
eaQ - + CHgCONHCH2COZ - -+ 11.5 2.6 X 106 h p.r.; D.k. at 700 nm. 713052 

5.95 2 x 107 b p.r.; D.k. at 720 nm; pKa = 3.7. 673005 

613 N-Aeetylglyelnamlde 
e ... q - + AcGlyN.Hz -+ 9.2 2.1 X 108 p.r.; D.k. at 700 nm. 713052 
CHa90NHCHzCO-NHz + 
CHaCO-NHCH2CONH2 

614: N-AeetyJglyelne methyl ester 
eaq - + CH:l CONHCH2C0 2CHa -+ 8.7 3.3 X 108 p.r.; D.k. at 700 nm. 713052 

616 N-AeetylgJyeylglyelnamlde 
eaq - + AcGlyGlyNHz -+ 9.2 4.2 x 10!! p.r.; D.k. at 700 nm. 713052 
[AcGlyGlyNH2]·-
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TABU!: 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

616 N-Aeetylglyeylglyelne, neg&tlve lon 
e,..'1- + AcGlyGly- .... 11.2 

61'1 N-AeetylgJyeylglyeylglyelne, negative Ion 
eaq - + AcGlyGlyGly- ... 9.2 

618 2-(N-Aeetyl-N-methylamlno)&eetophenone 
ell.q - + CH3CON(CHa)C6H4COCH3 7.6 2.0 X 10 10 

619 N-Aeetylneul'amlnlc acid 
eaq + C"HlpNOo ..... 7.8 <1 x 107 

GaO Aeet)'l peroxide 

ell.<I- + (CH3CO)zOz ..... CHaCO + 9.5 x 109 

CH!lC02-

621 N-Acetylphenylalanlne amide 
elLq - + 
C6H5CH2CH(NHCOCH3)CONH2 ..... 

9.3 2.5 x 108 

611 N-Aeetylpbenylalanlne, negative Ion 
ell.q - + AcPhe- .... 9.2 5.3 x 107 

628 N-Acetylpbenylglyclne, negative Ion 
eaq - + AcPhGly- .... 9.2 1.7 x 108 

624: 8-Acetylpyrldlne 
eaq + pyCOCH3 ..... py(H)COCH3 9.6 2.4 x 10 10 

626 N-Acetylssrcoslne, negative Ion 
"lI.q + AeSa.r - ..... 12.5 o x 106 

616 N·AeetyIBarc08yI8arcoBylsarcoalne, negative Ion 
ea.q - + AcSarSarSar- ..... 9.0 3.9 X 108 

621 Aeid Blue 4:0 monoanlon 
taq - + AB-40 ..... 

618 Acid Chrome Blue trlanlon 
eaq - + ACB .... addn. 

629 ci .. Aconltate Ion 
ell.q - + 
-02CCH=C(C02 -)CH2C02 - ..... 

680 Acridine 
ell.q - + A"'" 'AH 

681 Acridine, conjugate add 
eaq + AH+ ... 

682 Acridine Orange 
eaq - + AO ..... IAOJ·-

6.3 

7 

11 

10 

12.3 

13 

9.2 

5.7 

6.5 

1.3 x 10 10 

1.1 X 10 10 

1.8 X 108 

1.3 X 10 10 

4 X 10 10 

3.0 X 10 10 

2.2 X 10 10 

2.1 X 10 10 

2.6 X 1010 

3.0 X 10 10 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 700 nm in buffered soln. contg. 1 
mol L -1 tert-BuOH. 

p.r.; D.k. at 700 nm in Ar-satd. soln. contg. 
0.1 mol L -1 tert-BuOH and 10-3 mol L - t 

phosphate buffer. 

p.r.; D.k. 

p.r.; D.k. at 650 nm in deaerated soln. contg. 
0.5 mol L -I tert-BuOH. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH. 

p.r.; D.k. at 700 nm in soln. eontg. tert-BuOH. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. o.t 100 nm in buffered Boln. contg. 1 

mol L -I tert-BuOH. 

p.r.; D.k. at 700 nm in buffered soln. contg. 1 
mol L -I tert-BuOH. 

Ref. 

713052 

741058 

771099 

751114 

81A374 

741083 

741083 

741083 

741089 

7410G8 

741058 

760062 

-y-r.; C.k. in soln. contg. EtOH; obs. G(-dye) in 81A312 
aerated soln.; reference rate not given; reI. to 
k(e'''l- + O 2 ). 

-y-r.; C.k.; relative rate is twice this value atpH 660160 
13; reI. to /c(eaq - + CICH2C0l! -). 

p.r.; D.k. at 720 nm; pH adjusted by Ba(OH)2' 82A385 

f.p.; D.k. at 660 om in deoxygenated soln.; 
product Identified by abs. spectrum, i\m~x 
510 nm, E: max 4000 L mort cmol

• 

p.r.; P.b.k. 

p.r.; D.k. at 700 om in Ar-satd. soln. ~ontg. 
tert~BuOH. 

p.r.; D.k. at 720 nm, pK:!. = 5.5, cor. for 
unprotonated form. 

Average of 2 values. 

p.r.; D.k. at 650 nm in soln. contg. 10-2 mol 
L -1 glucose. 

82B006 

79A305 

741127 

82A385 

78A153 
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TAI:JL"~ 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol- 1 s-l) Comment ~ef. 

682 Acridine Orange-Continued 
-7 2.3 x to lO p.r.; O.k. Rot, 650 nm in 801n. eontg. 0.1 mol ,,-I 76A256 

teft-BuOH. 

688 Aerlftavln 
eaq - + ACFI+ -+ [ACFIJ· 3.7 x 10 10 p.r.; D.k. at 650 nm. 700241 

684 Aerylamlde 
eaq - + HzC=CHCONH2 -+ 2.2 X 1010 Average of 4 values. 
[CHzCHCONHz]· -

9.2 3.1 x 10 10 p.r.; D.k. a.t 700 nm in soln. contg. --0.1 mol 751052 
L -1 ten-BuOH and 10-8 mol L -J borate. 

6.3 2.0 x 10 10 p.r.; D.k.; k also detd. at 6.4 kbar (6.4 x 108 720102 
N/m Z

). 

7 2.1 X 10 10 p.r.; D.k. at 580 nm, one detn. from growth of 670171 
absorption at 275 nm gave k = 1.8 X 1010. 

7 1.8 X 10 10 p.r.; D.k. at 578 nm in pres. of 10-a mol L- 1 630073 
MeOH. 

686 Aerylate Ion 
6aq + CHz=CHCOz - - 9.2 5.3 x 10° p.r.; D.k. in soln. contg. 0.1 mol L- 1 tert-BuOH. 761113 
[CH2CHCOzl·2 -

68ft Aerylte aeld 
eaq - + HzC=CHCOzH - 2.0-3.7 2.4 x lOlO p.r.; C.k. in soln. contg. 0.1 mol L- 1 tert-BuOH; 761113 
[CH2CHCO zH]· - reI. to k( eaq - + H+). 

68'1 Aery lonltrlle 
6aq- + HzC=CHCN -+ CH 3CHCN 1.3 x 10tO p.r.; D.k. at 575 nm in Ar-satd. soln.; other 79A144 

radical product identified by opt. and esr 
measurements. 

688 Aetlnomyeln D 
6aq- + C62fis6N12016 - -7 3.3 x 1010 p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L- 1 76A256 

tert..BuOH. 

689 Adenine 
eaq - + A -+ [AJ·- 7 9.0 x 10° p.r.; D.k.; pK/I. = 4.2, 9.8; at pH 11 Ie = 1.1 x 710375 

10"; 1=0.1. 

64:0 AdellulIIlue 
eaq- + A .... [AJ·- 1.1 x 1010 Average of 2 va.lues. 

7.0 1.2 X 10 10 p.r.; D.k. at 700 11m. 751060 

6~11 9.2 x 109 p.r.; D.k.: pK ... = 3.5, 12.5; 1= 0.1. 710375 

641 Adenosine 6' -monophosphate 
eaq + AMP -.,. AMP'- S.B x 109 Average of 3 va.lues. 

6~12 3.6 x 109 p.r.; D.k.; 1= 0.1. 710375 

4.0 x 10° p.r.; D.k. at 700 nm in soln. contg. formate ion. 680441 

7 3.8 x 10° p.r.; D.k. 650388 

G4Z1 Adrenaltne 

e8,<I- + Adr ...... (HO)2CoHaCHOHCmz 2.5 x lOR p.r.; D.k. at 720 nm; c:dcd. from k"hlC over pH 771029 
+ CH:i NH2 range (8-11.5); MeNHz identified by "'i-r. 

648 Adrenallne. eonjugate add 
ell.q + 6.0 x 108 Average of 2 values. 
MeNHz +CHzCH0!IC6Ha(OH)z -+ 

(HO)2C6H:JCHOHCHz + CHaNH2 

5.8 4.4 x 108 p.r.; D.k.; pKtI, = 8.55. 82A439 

7.5 x 108 p.r.; D.k. at 720 nm in Ar-satd. soln. contg. 771029 
0.25-1 mol L -1 tefl-BuOH: calcd. from kobll over 
pH range (8-11.5); cor. for eaq - + H+; MeNH2 
idt:ut.ifled byy-r. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

644 Adrenalone 
eaq - + Me1':lHCH2COC6H:«(OH)2 -+ 
(HO)2CuHaCO-CH2NHCHa 

646 Adrlamyeln, negative Ion 
eaq - + AdH- -+ OH- + AdH2'-

646 Adrlamyein, eonJugate aeld 
eaq - + +HAdH2 - +HAdH2'-

64:'1 Alanine 
eaq + Ala-+ 

648 Alanine anhydride 
ell.q - + -CH(Mo)CONHCH(Me)CONH-
-AA·-

640 Alanine dodeeapeptlde 
eaq - + (Ala) 12 -+ 

660 Alanine eleosapeptlde 
eaq - + (Ala)20 -

661 Alanine oetapeptide 
eaq - + (Ala)8 -

662 Alanylalanlne 
eaq - + AlaAla -

663 Alanylalanylalanlne 
eaq - + (AlaJa -

664 Alanylalanylalanylalanlne 
caq - t (Ala)1 ~ 

666 Alanylalanylalany lalanylalanlne 
eaQ - + (Ala)5 -+ 

666 Alany Iglyelne 
eaq - + AlaGly -

667 DL-Alanyl-DL-leuelne 
eaq - + AlaLeu -+ 

668 Alanyllyslne 
eaq - + AlaLys -+ 

660 Alanylmethlonlne 
eaq - + AlaMet-+ 

pH 

7.5 

11.5 

6.5 

-7 

7.4 

6.4 

0.2 

6.0 

6.0 

6.0 

6.2 

6.27 

6.0 

6.1 

6.0 

6.22 

6.46 

2.7 X 10·· 

1.5 X 10. 0 

2.5 X 10. 0 

3.5 X 10 10 

6.0 X 10 10 

9.0 X 108 

1.2 X 107 

5.9 X 106 

2.0 ~ 10{l 

6.1 X lOll 

1.2 X 10 10 

4.0 X 101) 

2.0 X 108 

2.7 X 108 

4.9 X 10te 

2.1 X 108 

1.3 X 108 

p.r.; D.k. at 670 nm; pK ... = 6.8. 

p.r.; D.k. in soln. contg. 5-30 X 10-6 mol L- 1 

adriamycin. 

p.r.; D.k. in soln. contg. 5-30 x 10- 6 mol L- 1 

adriamycin; pKa = 8.22, 9.01, 9.36, 10.1, 13.2. 

Ref. 

79A240 

85A360 

85A360 

p.r.; D.k. at 650 nm. 81R163 

p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L -1 76A256 
tert-BuOH. 

Average of 2 values. 

p.r.; D.k. at 700 nm in buffered soln. contg. 741058 
lUulL- 1 tut-BuOH. 

p.r.; D.k. at 650 nm; solute is 1)1.. 650389 

p.r.; D.k. at 700 nm in :!loin. contg. 0.2 Inol L- 1 TIOGG4 

tert-BuOH and borate buffer. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -I tert-BuOH. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L - 1 tert-BuOH. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -I tert-BuOH. 

Average of 2 values. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L - I tert-BuOH. 

p.r.; D.k. at 720 nm; solute is DL. 673005 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -I terl-BuOH. 

p.r.; D.k. aL 550 om in Ar-satd. unbuffered soln. 761045 
contg. 0.1 mol L -1 tert-BuOH. 

p.r.: D.k. at 550 nm in Ar·satd. unbuffE>.rE>.d soln. 751045 
contg. 0.1 mol L -I tert·BuOH. 

p.r.; D.k. at 720 nm. 673005 

p.r.; D.k. at 720 nm. 673005 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -J tert-BuOH. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -I tert-BuOH. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Readion pH Ie (L mol- I S-I) Comment Ref. 

660 Alanylserlne 
eaq - + AlaSer -+ 3.3 X 108 p.r.; D.k. at 550 nm in Ar-sat,d. unbllffered ~oln. 751045 

conig. 0.1 mol L -I tert.-BuOH. 

661 ~-Alanlne 

e",q - + ~-Ala -+ 6.9 4.2 x 106 p.r.; D.k. at 700 nm in buffered soln. contg. 1 741058 
mol L -.1 te,t.-BuOH. 

662 ~-Alanylalanlne 

eaq - + ~-AlaAla -+ 6.50 3.9 x 107 p.r.; D.k. at 550 nm in soln. contg. tert.-BuOH; 771122 
pKa. = 8.3. 

663 ~·Alanyl-~-alanlne 
eaq - + j3-Ala-j3-Ala -+ 5.8 1.2 x 108 p.r.; D.k. at 700 nm in buffered soln. contg. 1 741058 

mol L -I tert.-BuOH. 

664 ~-Alanyl-~-alanlne, negative Ion 
e/l.q - + j3-Ala-~-Ala - -+ 12.2 4.5 x 107 p.r.; D.k. at. 700 nm in buffered soln. contg. 1 741058 

mol L -I tert.-BuOH. 

666 ~-Alanylglye)"lglyelne 

'aq - + j3-AlaGlyGly -+ 6.4 2.8 x 108 p.r.; D.k. at 700 nm in buffered soln. contr;. 1 741068 
mol L - t t"t.-BuOH. 

588 f!-Alany1slyeylglyelne, nesatlve Ion 

e",q - + j3-AlaGlyGly- - 12.2 7.1 x 107 p.r.; D.k. at 700 nm in buffered 801n. contg. 1 741058 
mol L -1 te,t.-BuOH. 

66'1 ~-Alan)"lh18tldlne 
eaq - + j3-AlaHis -+ 8.01 2.4 x 108 p.r.; D.k. at 550 nm in soln. contg. tert.-BuOH; 771122 

pK3 = 2.6, 6.86, 9.40. values at other pH 
reported. 

668 ~-Alan)"lh18tldlne, eonJugate monoaeld 
eaq - + (3-AlaHisH+ -+ 4.82 2.7 x 109 p.r.; D.k. at 550 nm in soln. contg. tert.-BuOH. 771122 

669 ~-Alanylhlstldlne, negative Ion 
eaq - + (3-AlaHis- -+ 11.0 9.0 x 106 p.r.; D.k. at 550 nm in soln. contg. tert-BuOH. 771122 

6'10 Alloxan 
eaq- + Al -+ -AlH 4.8 1.7 x 10 10 p.r.; D.k. at 490 nm in Ar:"satd. soln. contg. 80A197 

HC0 2 -; reaction complete in 100 ns before 
-C02 - reacts. 

6'11 Allyl aleohol 
el\q - + H2C=CHCH20H -+ 7.2 x 107 p.r.; D.k. 84A357 
[CHllCHCHuOHj--

2.0 x 107 p.r.; D.k.; Ie detd. at four temperatures from 79A117 
298 to -360K. 

1.2 x 107 p.r.; D.k. 771107 

6'12 Allylamine 
eaq - + H2C=CHCH2NH2 -+ 11.3 1.2 x 107 p.r.; D.k. at 720 nm in soln. contg. 0.1 mol L- 1 700371 

amine. 

6'18 2-Amlnobensoate Ion 
eaq - + 2-H2NC6H4C02 - -+ -7 1.9 x 10° p.r.; D.k. in Ar-satd. soln. contg. 0.1 mol L -, 741063 

Na formate. 

6'14 3-Amlnobensoate Ion 
e&q - + 3-H2NC6H"C02 - -+ '-7 5.6 x 109 p.r.; D.k. at 720 nm. 80A202 

6'16 4-Amlnobensoate Ion 
e&q - + 4-H2NC6H4COZ - -+ -11 2.1 x 109 p.r.; D.k. 640138 

6'16 4-Amlnobutanethlol, eonJugate add 
eaq - + HS(CH2)'lNHa + -+ 2.4-4.0 1.8 x 10'° -y-r.; C.k.; obs. G{H2S); reI. to Ic(eaq - + H+). 760333 

6'1'1 4-Amlnobutyrle aeld 
e&q - + H3N+(CH2hCOz - -+ 6.65 <9 x 106 p.r.; D.k. at 720 nm. 660011 
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TABL~ 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

678 4-Amlnobutyrylglydne 
eaq - + HaN+(CHzbCONHCHzCOz- 6.0 

679 'T-Amlnoeephalosp0l'anle add 
eaq - + 7-ACS- 6.0 

680 4:(6)-Amlnolmldasole-6(4:)-earboxamlde 
eaq - + AIC - AIC·- 6.8 

681 l-Amlnonaphthalene-4:-sulfonate Ion 
eaq - + AnsH - AnsH·- -7 

682 6-Amlnopenlelllanle add 
~aq - 1- C sH,zNz0 3S -+ 0.0 

688 8-Amlnopropanethlol, eonJugate aeld 
eaq - + HS(CHz)aNHa + -

684: I-Amlnopyrlmldlne 
'aq - + 2-AmPm -

686 4:-Amlnopyrlmldlne 
eaq - + 4-AmPm - 4-AmPmH 

686 Amplelllin 

ea(l- + C I6H'IINaO "S -

687 A-Amylamlne 
eaq - + CH:1(CHz)"NH2 -

688 Amylammonlum Ion 
ea.q - + n-CsH 11NHa + -

689 Anlllne 
e"'q - + C6HsNHz - OH- + 
C6H6 NH2 

2.4-4.0 

5.5-6 

5.5-6 

8.2 

6.0 

13 

8.5 

9.0 

10 

11,94 

&90 8-Anlilno-l-naphthalenesulfonate Ion 
eaq - + ANS - ·-7 

601 Anisole 

eaq - + CoHsOCHa -

692 9,10-Anthraqulnone-l-sulfonate Ion 
eaq - + I-S0;JAQ- - [1-S0aAQj·2-

&93 9,10-Anthraqulnone-2-sulfonate Ion 
eaq - + 2-S0aAQ- - [2-S0aAQj·2-

694 Anthrone 
eaq - + C 14H lOO -

-9.2 

~·9.2 

3.4 X 107 

8.6 X 10° 

9.2 x 108 

6.7 x 10° 

3.0 X lOG 

1.7 X 10 10 

1.0 X 1010 

7.6 X 10° 

1.2 X 10 10 

1.1 X 10'0 

5.7 X lOll 

2.8 X 107 

3.0 X 107 

2.6 X 107 

<2 X 107 

4.0 X 10 10 

<3 X 10,5 

2.3 X 10 10 

2.5 X 1010 

2.2 X 10 10 

2.8 X 10 10 

3.3 X 10 10 

p.r.; D.k. at 700 nm in buffered soln. cont.g. 1 
mol L - I te,t-BuOH. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 600 nm in deaerated soln. contg. 
tert-BuOH or 2-PrOH. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 100 nm. 

Average of 2 values. 

"'V-r.; C.k.; Ie detd. at 20, 45, and 70°C; reI. to 
k( eJl.'l - + BrPhOH). 

"'V-r.; C.k.; reI. to k( el\q - + NOa -). 

Ref. 

74101;8 

731142 

80A349 

78A328 

731HZ 

760333 

670098 

670098 

p.r.; D.k. at 700 nm in soln. contg. '-0.5 mol 771034 
L -I tert-BuOH. 

p.r.; D.k. at 700 nm. 733020 

p.r.; D.k. at 720 nm; calcd. from kohl! over a pH 730016 
range. 

p.r.; D.k. at 720 nm, calcd. from kohl! over a pH 730016 
range. 

Average of 2 values. 

p.r.; D.k. at 720 nm in soln. contg. 1-4 mol L -1 86A365 
tert-BuOH and 5-10 x. 10- 4 mol L -1 aniline. 

p.r.; D.k. 720289 

p.r.; D.k. at 578 nm. 640044 

p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L -I 76A256 
tert-BuOH; k decreased on addn. of lipid. 

p.r.; D.k. 771107 

p.r.; D.k. at 700 nm. 720391 

Average of 2 values. 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L -1 720171 
tert-BuOH. 

p.r.; D.k. at 700 nm. 720391 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L -I 720171 
tert-BuOH. 
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TABLP. 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol-I s-I) Comment Ref. 

&9& Arabinose 
tn.q - + CoHIOOo - 7 4 X 106 p.r.; D.k. 79A366 

&96 Arabitol 
eaq - + C5H 120 5 - 7 7 X 107 p.r.; D.k. 79A366 

&9'1 Arginine 
eR.q- + Arg- 11.5 5 X 107 p.r.; D.k. at 720 nm; value of k from graph; 660011 

solute is L isomer; pKa. = 1.82, 9.04, 12.48; k 
cor. for 1. 

&98 Arginine, conjugate monoacld 
eaq - + ArgH+ - 6.10 1.5 x 108 p.r.; D.k. at 720 nm. 660011 

&99 Ascarldole 
taq - + C lOH l60Z - OH- 4 x 109 p.r.; D.k. at 650 nm in deaerated soln. eontg. 81A374 

0.5 mol L -I tert-BuOH. 

800 Ascorbate Ion 
taq - + AH- - 3.5 x 108 Average of 2 values. 

7 3.0 X lOR p.r.; D.k. at 600 nm in soln. contg. 10-n mol 741053 
L -I phosphate buffer and 0.1 mol L -I tert-
BuOH; I 0.03. 

7 4 X 108 p.r.; D.k. at 720 nm. 720266 

601 Asparagine 
eaq - + Asn -+ 7.3 1.5 x 10K p.r.; D.k. at 720 nm; pKa. = 2.213, 8.85. 660011 

602 Asparagine, negative Ion 
ea'l- + HzNCOCH2 CH(NHz)COz- 11.7 2.4 x 107 p.r.; D.k. at 720 nm. 660011 

603 Aspartate dlanlon 
tlt.q - + ASp2- -+ 10.5 <5 x 10° p.r.; D.k. at 720 nm. 660011 

604 Aspartate monoanlon 
eaq - + Asp- - 7 1.8 X 107 'V-r.; C.k.; pK:t. = 2.10, 3.86, ·~9.5; eakd. from 720027 

values obs. at pH 3.0 and 7.0; kohl! = 2.0 X 

107 at pH 7.0; reI. to k(e:t.q - + BrPhOH). 

606 Aspartic acid 
6&<1- + Asp -+ 6 X lOR 'V-r.; C.k.; pK" = 2.10, 3.86, ~9.5; ealed. from 720027 

values obs. at pH 3.0 and 7.0; reI. to A:(tl\.q- + 
BrPhOH). 

606 Aspartic acid, conjugate add 
eaq - + AspH+ -+ 6 x 109 'V-r.; C.k.; pKI\. = 2.10, 3.86, -9.5; caled. from 720027 

value:'! ob:'!. at pH 3.0 and 7.0; "obll = 1.2 X 

109 at pH 3.0j reI. to k( ea.<1- + BrPhOH). 

601 &-Allaeytldlne 

e .. " + 5-AzaCy -+ [5-AzaCyJ·- 8.0 1.2 X 101) p.r.: D.k. at 550 nm in Ar-satd. soln. (:ontg. 1- 83A297 
10 X 10-" mol L -, substra.te, 0.2 mol L -I 

teTt-BuOH and 10-a mol L -I phospha.te buffer. 

808 &-Allaeytoslne 
e",q - + 5-AzaCy ... [5-AzaCyj·- 8.0 1.2 x 10 10 p.r.; D.k. at. !)!lO nm in Ar-sl'I.td. soln. contg. J- 83A297 

10 x to- 1 mol L -I substrate, 0.2 mol L -, 
teTt-BuOH and 10-3 mol L -I phosphate buffer. 

809 8-Allaeytoslne 
eaq 

- + 6-AzaCy -+ !6-AzaCyJ·- 8.0 5.7 x 1Of) p.r.; D.k. at 550 nm in Ar-satd. soln. eontg. 1- 83A297 
10 x 10-4 mol L -1 substrate, 0.2 mol L- 1 

tert.-BuOH and 10-3 mol L -I phosphate buffer. 

810 6-Azathymtne 
eaq - + 6-Aza-5-MeU -+ 8.0 9.5 X 109 p.r.; D.k. at 550 nm in Ar-satd. soln. contg. 1- 83A297 
!6-Aza-5-MeUJ·- 10 x 10-1 mol L -I substrate, 0.2 mol L- 1 

teTt-BuOH and 10-3 mol L -I phosphate buffer. 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 



RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 579 

TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol- 1 s-l) Comment Ref. 

811 6-AzAul'aell 
ell.q - + 5-AzaU -+ [5-AzaUJ·- 8.0 2.8 X 10° 

812 6-Azauraell 
eaq - + 6-AzaU -+ [6-AzaUJ·- 8.0 

618 6-Azaurldlne 
eaq - + 6-AzaUr -+ [6-AzaUrJ·- 8.0 

614 2,2' -Allnobls( 8-ethylbenzothlazollne-6-sulfonate Ion) 
eaq - + ABTS -+ 7.0 5.1 X 10\) 

816 "ftti-Azobenlene 
eaq - + C6HoN=NC6 Ho -+ 

[C6 H5N=NC6H5J·-

616 .lIft-Azobenzene 
eAq - + CoHr,N=NC 6 H I3 -+ 

[CoHI)N=NC6Hr,]·-

14 

14 

617 1,1' -Azobls(N,N-dlmethylformamlde)" 
ell.(~- + (CHa)2NCON=NCON(CH3)2 
-+ lNCON(CH3)2J2·-

8.0 

7.1 

618 Barbiturate Ion 
eaq - + C 4H3N20 a - -+ 7.6 

619 Bal'bltul'le aeld 
eaq - + C 4H4N20 a -+ 2.6 

620 Benzaldoxime 
eaq - + CflHr,CII=.NOII 
[C OH5 CHNOHj·-

621 Benzamide 
ea'l- t C6Hr,CONH2 -+ 

COH5 CO-NH2 

5.7 

~9.2 

~'11 

3.3 X 10 10 

2.8 X 1010 

2.8 X 10 10 

1.1 X 10 10 

1.8 X 1010 

1.9 x 10 10 

1.9 x 10 10 

1.7 x 1010 

p.r.; D.k. at 550 nm in Ar-satd. soln. contg. 1- 83A297 
10 X 10-'\ mol L -I substrate, 0.2 mol L --I 
tert-BuOH and 10-3 mol L -1 phosphate buffer. 

p.r.; D.k. at 550 nm in Ar-satd. soln. contg. 1- 83A297 
10 X 10-4 mol L -I substrate, 0.2 mol L- 1 

tert-BuOH and to- 3 mol L -1 phosphate buffer. 

p.r.; D.k. at 550 nm in Ar-satd. soln. contg. 1- 83A297 
10 x 10- 4 mol L -I substrate, 0.2 mol L-\ 
tert-BuOH and 10-3 mol L - J phosphate buffer. 

p.r.; D.k. at 580 nm inN2-satd. soln. contg. 0.1 82A196 
mol L -I tert-BuOH. '-

p.r.; D.k. at 600 nm in soln. contg. 1 mol L- 1 

NaOH and 0.1 mol L -I MeOH; also p.b.k. at 
380 nm. 

p.r.; D.k. at 600 nm in soln. contg. 1 mol L- 1 

NaOH and 0.1 mol L -I MeOH; also p.b.k. at 
380 nm. 

Average of 3 values. 

771169 

771169 

p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L -\ 76A256 
tert-BuOH; k decreased on addn. of serum 
albumin, little effect with DNA, carbohydrates 
or lipids. 

p.r.; D.k. at 625 nm in soln. contg. 0.2 mol L -I 751194 
tert-BuOH, N 2-satd., as well as p.b.k. at 400 
nm. 

p.r.; D.k. at 675 nm 741061 

)'-r.; Calcd. from values obs. at pH 2.6, 4.0, 5.0 720027 
and 7.6; /c()bS at pH 7.6 = 1.1 x lOR; reI. to 

k(eaq - + BrPhOH). 

)'-r.; C.k.; pK~ 3.9, 12.5; calcd. from values 720027 
obs. at pH 2.6, 4.0, 5.0 and 7.6; kobl! = 1.1 X 

10 10 at pH 2.6; reI. to It( eaq + BrPhOH). 

7tH 182 

Average of 3 values. 

p.r.; D.k.; k also detd. at 6.4 kbar (6.4 
N/m2). 

x lOR 720102 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L- J 720171 
tert-BuOH. 

p.r.; D.k. 640138 
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TABI,E 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

622 Benzene 
eaq - + PhH -+ [C6H6J'-

628 Benzenedlasonlum Ion 
eaq - + CoHsNz + .... CoHsNz• 

624 Benseneaulfonamlde 
elU1 + C oHs50zNHz -+ 

626 Benzeneaulfonate Ion 
~q- + C6H~503- - CoH0 503-

626 1,3,6-Benzenetrlcarboxylate Ion 
eaq - + 1,3,5-CoH3 (C0 2 -)3 -+ 

621 Benzhydrylamlne 
eaq - + (CoH,,)zCHNHz -+ 

[(C6Hr,)zCHNH21'-

628 Benzhydrylammonlum Ion 
e&<,- + (C"Ho)2CHNH3 + -+ NH3 + 
(C6 H5)2CH 

629 BensU 
eM ,- + QoHr,COCOC6 H() -+ 

COH5COCO-CoHs 

680 Benzoate Ion 
ell.q - + C6 H5 CO Z - -+ coHr,60 z-

681 Benzoflavlne 
eaq - + BZFI -+ [BZFlj'-

682 Benzoic acid 
ell.q - + C 6 HI)CO ZH -+ CoHI)6(OH)2 
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pH 

9-11.5 

11 

11, 13 

,-11 

8.8 

11.2 

-9.2 

9-11.5 

7.2-7.7 

7 

6.5 

3-4 

9.0 X 106 

7.2 x 10° 

1.3 X 107 

2.8 X 10 10 

4.0 x 109 

3.0 X lOll 

3.6 X 10 10 

9.2 X 109 

3.0 X lOll 

3.5 X lOll 

3.2 X 10 '0 

Ref. 

p.r.; D.k. at 720 nm in Ar-satd. soln. contg. 0.1 8SA158 
mol L- 1 tert-BuOH and 10-. 1-10- 2 mol L- 1 

benzene. 

p.r.; D.k. at 600 nm in soln. contg. 2 mol L -I 771012 
tert-BuOH; Ie = 9.0 X 106 in soln. without tert-
BuOH. 

p.r.; D.k. at 600 nm in Ar-satd. soln. contg. 0.8 741090 
or 2 mol L -1 tert-BuOH or 0.6 mol L -1 

isobutanol. 

p.r.; D.k. at 600 nm; also reported Ie in micellar 710586 
solutions; Ie = 1.1 X lOR in eTAB, 4 x IOU in 
SDS, 6 x 106 in Jgf!pal CO-'30. 

p.r.; D.k. at 700 nm in 50:50 (v:v) HzO-tert
BuOH; counterion tetraftuoroborate. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k.; for product detn. see !720107}. 

p.r.; D.k.; at pH 5.74, 6.96, and 12.39 Ie = 3.5 
X lOll, 2.5 x lOn, and 2.8 x lOll; Ie cor. for 1. 

80A200 

730094 

640138 

640138 

650018 

p.r.; P.b.k. at 310 nm in Nz-satd. soln. contg. 2 86A410 
mol L - I tert-BuOH and 2.5-5 x 10- 3 mol L -1 

amine. 

p.r.; D.k. at 600 nm, as well as p.b.k. at 327 
nm (benzyl radical) in Nz-satd. soln. eontg. 1 
mol L - J tert-BuOH and 1-11 X 10-4 mol L -1 

amine; 70% deamination. 

86A410 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L -1 720171 
tert-BuOH. 

Average of 3 values. 

p.r.; D.k. at 720 nm in Ar-satd. soln. contg. 0.1 85A158 
mol L- 1 tnt-DuOII and 10- 1-10- 2 mol L- 1 

benzoate. 

p.r.; D.k.; at pH 5.35-5.45 and 12.3 Ie = 5.4 X 

101) and 2.8 X 101) (cor.), resp. 

p.r.; D.k.; at pH 11, 14 and 3 mol L -I OH- Ie 
= 3.1 x 10° 2.9 .-< lOll and 2.4 X lOll, resp. 

p.r.; D.k. at 650 nm (as well as at 440 nm) in 
soln. contg. 10-2 mol L ~ I glucose. 

650018 

650047 

78Al53 

p.r.; C.k.; ratio of H· (+ C 6HI)C0 2 -) to benzoyl 720057 
formation ~0.1; cor. for eaq - + C6 H5CO Z -; reI. 
to k(eaq - + H+),= 1.6 x 1010. 
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T ABLg 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

G81 Benzole aeld-Continued 
3.8 

888 Benzoin 
'aq - + C6H~CH(OH)COC6H5 - -9.2 
COH5CHOHCO-CoH5 

884 Benzonltl'lle 
taq + (J6H5(JN - [(J6H r,CNj·- 7.16 

lUI .. B~n·('IIrhpnonp 

'aq - + (C6H5 )zCO - (COH5)2CO - 6-10 

-9.2 

686 Benzo[ CljpYl'ene 
'aq - + C2oH J2 - -7 

687 1,4-Benlloqulnone 
eaq - + Q - 4- -OCoH .. O· 

G88 3,1,8-BenzothladlaJlole-4, 7 -dleal'honltl'lle 
eaq - + BTDN - BTDN·-

680 8-Benzoyl-N-methylpYl'ldlnluRl Ion 
eaq - + 3-CoH5COCsH4NCH3 + - 9.0 

640 2-Benlloylpyl'ldlne 
eaq - + C6H5COpy - 9.0 

641 8-BenzoylpYl'ldlne 
eaq - + CoHoCOpy - 9.0 

64:2 4:-BenzoylpYl'ldlne 
eaq - + CoH5COpy - 9.0 

84.8 Ben.)'"l aeetate 

eaq - t CH:!C02CH2 CoHs -
CoHsCH2 + CHaC02-

644: Benzyl aleohol 
ea.q - + COH5CHzOH - 6.5 

64:6 Benzylamlne 
~a.q - + C6HsCHzNHz -- 11.2 
[C6 HsCH2NHzl· -

10.9 

11.4 

646 Benzylammonlum Ion 
+ • -7 ea.q - + COH5CH2NH3 - C6H5CHz 

+ NH3 

6.9 

Ie (L mol- I s-I) Comment Ref. 

1.7 x 10 10 

1.9 x 10 10 

1.0 X 10 10 

2.8 x 10 to 

6 x 109 

2.3 x 10 10 

1.8 x 10 10 

5.5 X 10 10 

2.5 X 10 10 

3.0 X 1010 

2.8 X 10 10 

1.1 x 10l) 

2 x 108 

8.0 x 107 

1.6 x 108 

3.4 x 107 

1.5 x 109 

8.0 x 10ft 

p.r.; Calcd. from pK(CflHr,CO:zH) = 4.19 and 720107 
/cobs = 1.33 x 10 JI) assuming k( 'n.q -. + 
COHr,C02 -) = 3.2 x IOu; obs. product abs. at 
300 nm in soln. contg. 10-2 mol L -I benzoic 
acid and 1 mol L -I tert-BuOH on addn. of 2.5 
x 10-3 mol L -I NzO; pKa = 4.2; pKa of 
radical = 5.3, 12.0 (see Benzoate ion). 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L -1 720171 
tert-BuOH. 

p.r.; D.k. at 600 nm; soln. contains 5 x lO- z 700657 
mol L -1 formate; p.b.k. at 315 nm gave 1.7 x 
1010. 

p.r.; D.k. at 600 and 720 nm. 751125 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L -I 720171 
tert-BuOH. 

p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L -I 76A256 
tert-BuOH. 

p.r.; D.k. at 600 nm. 78A131 

p.r.; D.k. at 600 nm. 86A098 

p.r.; D.k. at 700 nm. 720359 

p.r.; D.k. at 700 nm. 720359 

p.r.; D.k. at 700 nm. 720359 

p.r.; D.k. at 700 nm. 720359 

p.r.; P.b.k. (benzyl radical). 730089 

p.r.; D.k. at 600 nm; Ie increases with pressure 720298 
- 6.4 x 108 N m- 2

. 

p.r.; P.b.k. at 310 nm in Nz-satd. soln. contg. 2 St>A4lU 
mol L -I tert-BuOH and 2-5 X 10-3 mol L- 1 

benzylamine. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 741083 
--10% deamination and 90% addn. 

p.r.; D.k. at 720 nm in soln. contg. 0.1 mol L- 1 700371 
amine (kohs); cakd. k = 1.0 X 106 for neutral 
amine. 

p.r.; D.k. at 600 nm, as well as p.h.k. at 314 86A410 
nm (benzyl radical) in Nz-satd. soln. contg. 1 
mol L -I tert-BuOH and 4-6 X 10-" mol L- 1 

benzylamine; 70% deamination. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 741083 
-60% deamination and 40% addn. 
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TABLR 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

84:8 Benlylammonlum lon-Continued 
8.8 

84:'1 Benlyl bromide 
ell.q - + C6 HsCH2Br - C6 Hs CH2 + 
Br-

84:8 Benzyl ehlorlde 
en.q- t C 6HI)CHZCI - Cl- + 
C oHsCH2 

64:9 Benlyl formate 
e&q - + CoHI)CH20COH - C 6 HI)CH2 
+ HC02-

860 f!-Deotry1sluoo.ldo 

e&q - + GluOCHZC6Hs - -7 

861 Benlyl mereaptan 
eaq- t CoHsCH2SH - HS- + 7.0 
CoHsCH2 

862 Benllyipenlelllln 
eaq - + CloHlSNz01S - 6.0 

868 Benzylpenldllln, methyl ester 
eaq - + CJ7H20N204S - 6.0 

864: Benlyipenlelllole add 
eaq - + CluH20N203S -

866 Benlyl thloeyanate 
eaq - + CoHuCH2SCN - C 6 HoCH2 + 
SCN-

868 Benzyltrlmethylammonlum ion 
eaq - + CoHsCH2~(CH3h + - 11 
(CH3hN + CoHuCH2 

86'1 Benzyltrlphenylphosphonlum Ion 
eJU,- + C(lHr,CH2P+(CoHsh -
CoHsCH2P( CoHu)a 

868 BlIlrubln dlanlon 
eaq - + BR2- - BR·3 -

12 

10.9 

869 BlIlverdln dian Ion 
eaq - + BV2- - BV·3 - 10.9 

880 Biotin, anion 
eaq - + C loH 1SN 20 3S- - 9.0 

881 Biphenyl 
eaq - + C6 H6C 6HS - [C6 H5C6 H6]·-

9 

12.1 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

1.3 x 10° 

1.5 x 10!) 

4.5 x lOll b 

1.6 x 109 b 

1.5 x 10!) 

7 x 107 

8.7 X 10° 

2.8 x lOll 

7.0 X 109 

1.4 x 109 

2.0 x 109 

4.3 x 10° 

2.7 X 10 10 

1.8 X 10 10 

2.3 x 10 10 

<5 x 107 

9.5 x 109 

1.2 X tOtO 

7 X 109 

p.r.; D.k. at 720 nm in Ar-sat.d. soln.; pKIl = 
9.34; kohll ; calcd. 1.5 x lOti for protonated 
amine. 

p.r.; P.b.k. (benzyl radical). 

p.r.; D.k. at 720 nm. 

p.r.; P.b.k. (benzyl radical). 

p.r.; P .b.k. (benzyl radical). 

p.r.; D.k. 

p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 
L - I tert-BuOH. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. 

p.r.; P.b.k. (benzyl radical). 

p.r.; D.k. at 600 nm as well as p.b.k. at 260 
nm. 

p.r.; D.k. 

Average of 2 va.lues. 

Ref. 

700371 

730089 

79A355 

730089 

730089 

710480 

730090 

733020 

733020 

730134 

730089 

81A034 

82A051 

p.r.; D.k. at 700 nm in N 2-satd. soln. contg. 771137 
10-2 mol L- 1 N~OH, 10-5-10-1 mol L- 1 

bilirubin and 0.3 mol L -) tert-BuOHj k = 7 X 

1010 for complex with bovine serum albumin. 

p.r.; O.k. at 720 nm in soln. contg. 0.3 mol L -] 83A302 
tert-BuOH and 10- 3 mol L -1 NaOH. 

p.r.; D.k. at 720 nm in soln. contg. 0.3 mol L -I 83A302 
tert-BuOH and 1O-:~ mol L -) NaOH. 

p.r.; D.k. at 700 nm in soln. contg. -0.5 mol 771034 
L -l tert-BuOH. 

Average of 2 values. 

p.r.; P.b.k. at 390 nm as well as d.k. at 700 
nm. 

751096 

p.r.; D.k. in soln. contg. 1% MeOH; k = 2.1-2.3 741011 
x 10 JOin soln. contg. CTAB 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

ftft2 2,2'-Blpyrldlne 
6a.q - + bpy -+ bpyH 

ftft3 4:,4:'-Blpyrldlne 
eaq - + 4,4'-bpy -+ 

pH 

8 

9.2 

8.3 

£.f X 10~£1 

1.9 X 10 10 

2.5 X 10 10 

£.9 X 1010 

2.5 X 10 10 

9.3 3.3 X 10 10 

ftft4: 1,1' -Bls( earboxyethyl)-4:,4:' -blpyrldlnlum Ion 
6aq + CQz+ -+ CQ'+ 2.4 x 10 10 

666 1,1' -Bls( 4:-eyanophenyl)-4:,4:' -blpyrldlnlum Ion 
6aq- + CYz+ -+ CY·+ 6.8 4.8 x 10 10 

666 Bls(2-guanldlnoethyl)dlsulflde 
eaq - + [HzNC( =NH)NHCHzCHzS]z 7.4 

66'1 1,1'-Bls(Z-hydroxyethyl)-4:,4:'-blpyrldlnlum Ion 
eaq - + Bp2 + - BP'+ 6.8 6.5 x 10 10 

668 2,2-Bls(hydroxymethyl)-2,2' ,2"-nltrllotrlethanol 
caq - I (HOCH:.:CH:.:bNC(CH:.:OH)3 3 x 107 

669 1,1' -Bls(8-sulfonatopropyl)-4:,4:' -blpyrldlnlum Ion 
6aq - + Spy -+ SPY- -4 X 10 10 

6'10 1,1' -BIs( 4:-sulfonatotolyl)-4:,4:' -blpyrldlnlum Ion 
caq-1-DSV ~DSV'- 10 4X10 1O 

6'11 Biuret 
eaq - .+ HzNCONHCONHz -
H'}.NC(O-)NHCONHI) 

6'12 Bleomyeln 
ell.q - + Bleomycin -

6'13 Bromoaeetate Ion 

10.3 

-7 

eaq - + BrCHzCOz - -+ -10 

6'14: Bromobenzene 
eaq - + C6HoBr -+ oC6Ho + Br- 6-10 

6'16 4:-Bromobenzenedlazonlum Ion 
eaq + 4-BrC6H4Nz + -+ 

4-BrCoH·tN z• 

6'16 4:-Bromobenlloate Ion 
eaq + 4-BrC6 H4CO Z - ... 

6'1'1 1-Bromobutane 
P. ... '! - + C!HII(C!Hz):)Rr -+ 

·CHz(CHz)zCH3 + Br-

-11 

-11 

9-10 

6.57 

5.0 X 1010 

6.2 x 10° 

1.0 x 1010 b 

4.3 x 100 h 

5.5 x 10'0 

7.7 x lOt) 

1.0 x 1010 

1.0 X 10 10 

1.0 x 10 10 

Average of 2 values. 

p.r.; D.k. at 720 nm in 801n. contg. 10-2 mol 
L -1 tert-BuOH. 

p.r.; D.k. at 650 nm. 

Average of 2 values. 

p.r.; D.k. at 720 nm in Ar-satd. soln. contg. 
10-2 mol L -I teft-BuOR. Same transhmt 
spectrum obtained with e/l.q at pH 3.7 and pH 
7 and with the 2-PrOH radical at pH 1; 
transient believed to be [4,4'-bpyHg j·+ with no 
pK in the pH range 1-7. 

p.r.; D.k. at 650 nm. 

p.r.; D.k.; counterion Cl-. 

p.r.; D.k. at 700 nm; eounterion Cl-. 

p.r.; D.k. a.t 720 nm. 

p.r.; D.k. at 100 nm.; counterion Cl-. 

p.r. 

p.r.; Estd. in soln. contg. tert-BuOH; obs. 
formn. of SPY- absorption at 578 nm (e: 
10,300 L mol-I em-I). 

p.L; D.k. ill dt!i:l.t!I"i:I.\'l:!d :;oln. conLg. tert-BuOH. 

Ref. 

85A184 

710582 

84A325 

110582 

761169 

18A321 

660011 

18A321 

18A471 

87N002 

~I5A064 

p.r.; D.k. at 700 nm in soln. contg. -0.1-1 mol 130091 
L -\ tert-BuOH. 

p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L -I 76A256 
tert-BuOH. 

p.r.; D.k. 

p.r.; D.k. at 700 nm in soln. contg. 0.25-1 mol 
L -I MeOH. 

p.r.; D.k. 

p.r.; D.k. at 600 nm in N 2-purged soln. contg. 
tert-BuOH; counterion tetraftuoroborate. 

p.r.; D.k. 

AVoI;!ragol;! of 2 values:_ 

p.r.; D.k. 

p.r.; D.k. 

650015 

161200 

640138 

81A297 

640138 

700407 

650018 
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TABI,F, 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

878 1-Bromo-1-ehloro-2,2,2-trlftuoroethane 
taq - _ + CF aCHCIBr -+ Br- + 
CFaCHCI 

079 Bromoethane 
eaq - + C 2Hl)Br -+ -CH2 CHa + Br-

880 2-Bromoethanol 
t"q - + BrCH2 CH20H -+ 

681 1-Bromonaphthalene 
taq - + CloH'7Br -+ Br- + Np' 

882 2-Bl'omo-6-nltrothlazole 
eaq - + CaHBrN20 2S -+ 

C aHBrN2 0 2S-

883 6-Bromoorotate dlanlon 
eaq - + 5-Br-6-UC02

2 - -+ 

684: 6-Bromoorotate Ion 
taq - + 5-BrUC02 - ... 

686 .f-Bromophenol 
taq - + BrPhOH -+ Br- + -C6H1OH 

686 2-Bromophenoxlde Ion 
taq - + 2-BrCuH10- ... Br- + 
-CUH4O-

887 3-Bromophenoxlde Ion 
eaq - + BrC6H40- -+ Br- + 
-C6 H10-

688 4:-Bromophenoxlde Ion 
e,.q - + 4-BrC6 H .. 0- -+ Br- + 
-C6H10-

889 1-Bromopropane 
eaq - + CHgCH2CH2Br -+ 

890 2-Bromoproplonate Ion 
ea.q - + CHaCHBrC0 2 - -+ 

691 3-Bromoproplonate Ion 
eaq - + BrCH2CH2C02 - ... 

892 a-Bromotetronate Ion 
eaq - + BrTr- -+ 

693 Bl'omotrlfluol'omethane 
eaq - + CBrFa -+ -CFg + Br-

694 6-Bromouraell 
eaq - + 5-BrU - 5-BrU·-

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

7 

9-10 

7.1 

-10 

7 

11 

7 

5-6 

11.5 

-11 

11 

-11 

6.15 

-10 

-10 

7 

9-10 

Ie (L mol-I 8- 1) Comment Ref. 

1.4 X 10 10 

l.f X 1010 

1.2 X 10 10 

1.2 X 10 10 

1.6 X 109 

1.8 X 1010 

2.0 X 10 10 

3 x 109 

1 x 10 10 

7 x 109 

7 x 10l) 

f.l x 109 

2.3 x 109 

1.9 x 109 

2.7 x 10l) 

S.f X 109 

3.4 x 109 

2.0 x 109 

8.5 x 109 

5.3 X 109 

2.7 x 109 

4.4 x 109 

2.3 X 10 10 

f.1 X 1010 

p.r.; D.k. in deaerat,E'd soln. cont,g. 10% tp.rt
BuOH. 

Average of 2 values. 

p.r.; D.k. at 600 nm. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. at 650 nm in 801n. contg. 1 mol L- 1 

EtOH; Ie 2.0 x 1010 in micellar CTAB soln. 

83A195 

700407 

650018 

650015 

82Nl12 

p.r.; D.k. at 600 nm in soln. contg. 0.5 mol L -1 761075 
tert-BuOH, as well as p.b.k. 

p.r.; D.k. at 600 nm. 

p.r.; D.k. at 600 nm; pK 2.4, 7.3. 

Seleeted value_ 

p.r.; D.k. (no buffer added). 

Average of 2 values. 

p.r.; D.k. at 470 nm (as well as p.b.k. at 400 
nm) in N2-purged soln. contg. 4 x 10-4 mol 
L - I 2- bromophenol and 0.2 mol L -1 tert-BuOH. 

p.r.; D.k. 

p.r.; D.k. 

Average of 2 values. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. at 600 nm in soln. contg. 10-3 mol 
L - J phosphate buffer and 0.1 mol L - J tert
BuOH. At pH 10.5 Ie = 2.5 x 10°; 1 = 0.03. 

p.r.; D.k. at 600 nm. 

Average of 2 values. 

730002 

730002 

720027 

761068 

640138 

640138 

720027 

640138 

650018 

650015 

650015 

741053 

700407 
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T A A1."~ 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

894, i-Bromouracll-Continued 

8U& Bromphenol Blue 
eaq - + BPB+ -+ 

8U8 Butadiene 
e",q - + H2C=CHCH=CH2 -+ 

8U'1 l,4-Butanedlol dlmethanesulfonate 

pH 

7 

7.0 

7 

l'Jaq - + CHaS020(CH2)10S02CH3 -+ 6.8 

008 2,8-Butanedlone 
eaq - -I- CHgCOCOCHa -

8UD tran.-2-Buten-l-ol 
l'Jaq - + CHaCH=CHCH20H -+ 

'100 8-Buten-1-ol 
eaq - + H2C=CHCH2CH20H -+ 

'101 3-Buten-2-ol 
eaq - + H2C=CHCH(OH)CHg -+ 

102 N-tert.-Butylaeetamlde 
1'1",,,- + CH:~CONHC(CH3b -+ 9.2 

'108 n-Butylamlne 
l'Jaq - + CHg(CH2)gN~2 - 13 

'104: tert-Butylamlne 
eaq - + (CHg)gCNH2 -+ 12.3 

706 Butylammonlum Ion 
eaq - + n-C 4H9NHg + -+ 8.5 

'108 f4Prl-Butylarnrnonlurn Ion 

eaq + (CHghCNHg + -+ 7.9 

'10'1 4-tert-Butyl-1,2-bensoqulnone 
eaq - + (CH:~bC-o-Q -+ 

(CHg)gC-o-Q'-
7.1 

'108 tert-Butyl hydl'operoxlde 
eaq - + (CHg)gCOOH -+ OH- + 
(CHg)gCO' 

8.2 

'100 Caffeine 
eaq - + CSH lON 402 -+ 

'110 Camphor 
eaq - + C lOH I60 -+ C IOH I6O- 9.2 

Ie (L mol-I s-I) Comment Ref. 

1.6 X 10 10 

1.1 X 10 10 

9.9 x 10° 

9.9 x 109 

1.0 X 10 10 

5.5 X 107 

8 x 100 b 

4.1 X 106 b 

5.0 X 107 

1.2 X 107 

1.1 X 106 

1.6 X 10 10 b 

1.5 X 10 10 

p.r.; D.k. at 600 nm in soln. contg. tt'rt-BuOH 
and Na2S0-t; at pH 9 and 11 /c = 8.2 ;< lOll 

and 7.0 X 10", resp.; 1 = 0.05. 

p.r.; D.k. at 578 nm. 

'Y-r.; C.k.; obe. G( -dye); reI. to Ie( l'Jaq - + 
NOg-). 

p.r.; D.k. at 578 nm; unbuffered soln. 

p.r.; D.k. at 600 nm in deaerated eoln. contg. 
tert-BuOH or 2-PrOH. 

Average of 2 values. 

720049 

690826 

640044 

80A349 

p.r.; D.k. at 600 nm. 84A459 

p.r.; D.k. at 720 nm. 680249 

p.r.; D.k. 771107 

p.r.; D.k. 79A109 

p.r.; D.k. 771107 

p.r.; D.k. 771107 

p.r.; D.k. in soln. contg. 0.5 mol L -\ tert-BuOH 710414 
and borate buffer. 

p.r.; D.k.at 720 nm; calcd. from /cobs over pH 730016 
range; soln. contg. 0.1 mol L - I amine. 

p.r.; D.k. at 72.0 nm in soln. contg. 0.1 mol L -\ 700371 
amine. 

p.r.; D.k. at 720 nm; ca1cd. from kohl! over pH 730016 
range; soln. contg. 0.1 mol L -I amine. 

p.r.; D.k. at. 720 nm in Ar-satd. soln. contg. 0.1 700371 
mol L - J amine. 

p.r.; P.b.k. at 313 nm in N 2-satd. soln. contg. 79A090 
0.5 mol L - I tert-BuOH. 

p.r.; D.k. at 680 in Nz-satd. soln. contg. 6.5 X 82A451 
10-2 mol L - I 2-PrOH. 

p.r.; D.k. at 650 nm in deaerated soln. contg. 81A374 
0.5 mol L -1 tert-BuOH. 

p.r.; D.k. 85R089 

p.r.; D.k. at 700 nm in Ar-satd. eoln.; pK for 79A191 
ketyl radical = 12.0. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

111 Camphoroqulnone 
eaq - + C loH 140 2 -+ C 1OH(40 2- -7 2.8 X 10 10 

112 8-Carboxamldo-2,2,6,6-tetramethylpyrrolldln-l-yloxy 
eaq - + NX-s - 9 X lO" 

118 8-Carboxamldo-2,2,6,6-tetramethyl-3-pyrrolln-l-yloxy 
eaq - + NX-u -+ 1.9 X 10 10 

114: Carbenicillin 
flaq- + C17HlSN20US-+ 

116 Carbon dlsulftde 
e .. "1- + CS 2 - CS 2 0-

"18 Oarbon i;ei;rachlorlde 

flaq- + CCI4 -+ Cl- + 'CCI3 

111 Cephaloridine 
eaq - + C IOH 17N 30"S2 -

118 Cephalosporin C 
eaq - + CloHzlNaOgS -+ 

119 Cephalothin 
flaq - + C loH,oN zOUS 2 -+ 

120 Chloral hydrate 
eaq - + CC13 CH(OHb -+ 

121 Chloroacetate Ion 
flaq - + CICHzCOz - -+ CI- + 
-CH2C02 -

122 Chloroacetlc acid 
eaq - + CICHzCOzH -+ Cl- + 
·CH2 COzH 

6.0 

7 

6.0 

6.0 

6.0 

11.0 

-10 

1.0 

'123 N-(Chloroacetyl)glyclne, negative Ion 
el'l.q - + CICH2CONHCHzCOz - -+ -6 
Cl- + 'CHzCOGly 

124: N-(2-Chloroacetyl)glycylglyclne, negative Ion 

1.1 x 10° 

9.1 X 1010 

3.1 X IOtO 

3.1 X 10 10 

1.6 X 1010 

1.3 X 10 10 

1.9 X 10 10 

2.8 X 10 10 

1.1 X 10 10 

1.2 X 10 to 

1.0 x 10° 

8.9 X 108 

1.2 x 10° 

6.9 x 10° 

1.0 x 10° 

eaq - + CICH2CONHGlyCHzC02 '~6 1.5 x 10° 
Cl- + 'CH2COGlyGly 

'126 N-(2-Chloroacetyl)phenylalanlne, negative Ion 
ea.q - + CIAcPhe- -+ • 9.2 2.3 x log 
PhCH2 CH(COz -)NHCOCHz 

'126 N-(2-Chloroacetyl)tryptophan, negative Ion 
eaq - + CIAcTrp - -+ 6.0 4.0 x lOll 

'121 2-Cbloroanlllne 
eaq - + CIC6 H4NHz -+ C1- + 
C 6 H"NHz 

'128 3-Cbloroanlllne 
eaq - + CIC6 H4NH2 -+ Cl- + 
C OH4NH2 
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6-10 

6-10 5.3 X 108 

Ref. 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol JJ -I 731138 
tert-BuOH; pK for semiquinone = 4.1. 

p.r.; D.k. at 600-700 nm. 

p.r.; D.k. at 600-700 nm. 

p.r.; D.k. at 700 nm. 

Averal[e of 2 values. 

p.r. 

p.r.; D.k. at 578 nm. 

Average of 2 values. 

p.r.; D.k. 

p.r.; D.k. at 600 nm. 

p.r.; D.k. at 700 om. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 720 nm. 

Selected value. 

p.r.; D.k.; k detd. at 2-62°C. 

p.r.; D.k. 

761152 

761152 

733020 

731015 

630073 

79AI09 

771093 

733020 

733020 

733020 

730062 

670299 

650015 

"Y-r.; C.k.; obs. G(Cl- and G(H2); reI. to k(ell.q - 610025 
i H+). 

p.r.; Ar-satd. soln. contg. 0.1 mol L -I tert
BuOH. 

p:r.j Ar-satd. solo. contg. 0.1 mol L -1 tert
BuOH. 

p.r.; D.k. at 700 nm in soln. contg. tert-BI,OH. 

751195 

751195 

741083 

p.r.; D.k. at 550 nm in soln. contg. tert-BuOH; k 771139 
cor. for I. 

p.r.; D.k. at 700 nm in 0.25-1 mol L -I MeOH. 

p.r.; D.k. at 700 nm in soln. contg. 0.25-1 mol 
L- 1 MeOH. 

761200 

761200 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

72D ..... ChJo"oAnlJln~ 

eaq- + CIC OH4NHZ - Cl- + 
"COH4NH2 

730 Chlorobenzene 
eaq - + CoHoCI -+ CI- + -CoHo 

731 4-Chlorobenzenedlazonlurn Ion 
eaq - + 4-CIC6 R,N z + -+ 4-CIC6 R,N z" 

132 2-Chlol'obenlloate Ion 
eaq + 2-CIC6 R tCOz 

133 8-Chlorobenzoate Ion 
ea(l- + 3-CIC6 H.,CO z - -

134 4-Chlorobenzoate lon 
e/l.q - + 4-CI.CoR,CO z - .... 

136 l-Chlol'obutane 
elL(l- + CH:I(CHzhCI -+ Cl- + 
-CHz(CHz)zCH;j 

'136 2-Chlorobutane 
eaq + CzHr,CH(CI)CH 3 -

'13'1 Chlorodiftuorornethane 
e aq + CHCIF:,) - CI- + ·CHF2 

'138 ChlorodlphenyJrnethane 

en." + (Cf\H,,)2CHC1 -+ (CIIH,,)i:H 
+ Cl-

'189 2-Chloroethanol 
ea.q - 1- CICHzCHzOH ...... 

'140 (2-Chloroethy I)benllene 
eMI + C~Hr,CHzCH:.!Cl -+ CI- + 
COH1)CH:.lCH:,: 

'141 Chloroform 
eaq + CHCla -+ 

'141a Chloromethane 
eaq + CH3CI -+ CI- + CH3 • 

142 l-Chloro-2-methylpropane 
eaq + (CH3)zCHCH 2CI -+ 

143 l-Chloronaphthalene 
eaq - + NpCl ...... Cl- + Np· 

pH 

6-10 

6-10 

-~11 

~11 

-11 

-,,11 

9·10 

7.28 

6.64 

-8 

9-11.5 

6.2 

9.2 

7 

10 

5.82 

5.0 x lOR 

5.0 x 10M 

9.7 X 1010 

5.1 x 10 10 

24 x 10 '0 

1.2 x lOll 

5.5 x 10° 

6.0 x lOll 

4.8 x 107 h 

4.5 x ION h 

4.5 x 108 h 

5.1 x lOR 

2.9 X lOll 

9.5 x 108 

Z.U x lOP b 

6.4 x 108 h 

5.7 X 108 

5.3 X 108 

6.0 x 108 

3.0 X lOIn 

--8 x 108 

5.1 x 108 

1.4 X 10 10 

p.r.; O.k. at 700 nm in soln. contg. MaOH. 

p.r.; O.k. at 700 nm in soln. contg. MeOH. 

p.r.; O.k. 

Average of 2 values. 

p.r.; O.k. at 600 nm in Nz-purged soln. contg. 
tert-BuOH; counterion tetrafluoroborate. 

p r; Dk Qt 700 nm in 50!50 (v!v) HzO-te,.t. 
BuOH; counterion tetrafluoroborate. 

p.r.; O.k. 

p.r.; O.k. 

p.r.; O.k. 

p.r.; O.k. 

p.r.; O.k. at 600 nm. 

p.r.; O.k. 

p.r.; O.k. 

'Y-r.; C.k.; obs. G(CI-) relative to NzO, N03 -

or SF (I; reference rates not given. 

p.r.; P.b.k. in at 327 nm in N 2 -satd. soln. 
contg. 1 mol L -1 tert-BuOH and 9-20 x 10-4 

mol L - I Ph2CHCl. 

Ref. 

761200 

761200 

640138 

81A297 

gOA200 

640138 

640138 

640138 

771107 

700407 

650018 

650018 

760157 

86A410 

p.r.; D.\{. at HU nm in Ar-satd. soln. contg. 0.1 85A158 
mol L - I tert-BuOH and 10-1.10- 2 mol L -1 2-
chloroethanol. 

p.r.; O.k. at 600 nm; k increases with pressure 
- 6.4 kbar (6.4 x 10~ N/m Z

). 

Average of 2 values. 

p.r.; O.k. at 720 nm. 

p.r.; O.k. at 700 nm in soln. contg;. tert-BuOH. 

p.r.; O.k. at 578 nm; unbuffered soln. 

p.r.; k = 1.1 X 10° by c.k. with SF (I' 

p.r.; O.k. 

p.r.; D.k. at 650 nm in soln. contg. 1 mol L -I 
EtOH; k 2.2 x 10 10 in micellar eTAB soln. 

720298 

79A355 

741083 

640044 

700225 

650018 

82N112 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I S-I) Comment Ref. 

'14:4: 2-Chlorophenol 
lI&q - + CICoH 40H -+ 7.5-8.5 4.4 x lOS p.r.; D.k. at 720 nm in deoxygenated soln. 86A463 

contg. 5-10 X 10-1; mol L -I substrate. 

'14:6 2-Chlorophenoxlde ton 
ell.q - + 2-CIC 6 H .. O- -+ -11 2.0 X lOR p.r.; D.k. 640138 

'14:6 3-Chlorophenoxlde Ion 
11&<1- + 3-CoH40- -+ ·-11 5.0 x lOS p.r.; D.k. 640138 

'14:'1 4:-Chlorophenoxlde Ion 
eaq - + 4-CICoH .. 0- -+ -11 6.4 X lOS p.r.; D.k. 640138 

'14:8 a-Chlorophenylaeetate ton 
~"'\- T C!oHr,C!HC!ICO z - -+ CI- + 0.2 2.'7 ')( 10° p.r.; D.k. at '700 nm in soln. eontg. t",,.t-BuOH. '74.1093 
C 6HI)CHC0 2 -

'14,9 "..Chlorophenyl-~-D-glueopyranoBlde 
ea.q - + GluOC6 H .. CI -+ 2.6 X 10° p.r.; D.k. 710056 

'160 l-Chloropropane 
eaq - + CHaCHzCHzCI -+ Cl- + 6.9 X 108 Average of 2 values. 
·CHzCHzCHa 

9-10 6.9 x 108 p.r.; D.k. at 600 nm. 700407 

6.3 6.9 x 108 p.r.: D.k. 650018 

'161 8-ChloI'0-1,2-pl'opanedlol 
!In.q - + CICHzCH(OH)CH20H -+ Cl- 6.7 x 108 )I-r.: C.k.; 0.1 mol L- 1 solute; oba. G(H2); reI. 81A397 
+ ·CH2 CHOHCHzOH to k(ea'l- + Hi). 

'162 2-Chlol'opl'oplonamtde 
ell.(l- + CH 3CH(CI)CONHz -+ -6 5.8 x 10° p.r.; D.k. at 580 nm; soln. satd. with ethylene. 700052 

'163 3-Chloroproplonamlde 
eaq - + CICHzCHzCONHz -+ ~6 1.8 X lOll p.r.: D.k. at 580 nm; soln. satd. with ethylene. 700052 

'164: 2-Ch!oroproplonate Ion 
eaq - + CHaCHCICOz - -+ -10 1.4 x lOll p.r.; D.k. 650015 

'166 3-Chloropl'oplonate Ion 
eaq - + CICH2 CH2C02 - -+ 11.0 4.4 X lOR p.r.; D.k.; Ie detd. at 2-62°C. 670299 

'166 "..Chlol'otoluene 
eaq - + CHaCoH4 CI -+ -11 4.5 X 108 p.r.; D.k. 640138 

'16'1 ChlorotrlftuoroJIlethane 
!laq - + CCIF:i -+ Cl- + ·CFs 9·10 4.4 X IOU p.r.; D.k. at 600 nm. 700407 

'168 6-Chlol'oul'aeU 
e",'l - + 5-ClU -+ 5-ClU·- 1.8 X 1010 Averae:e of 2 values. 

-5 2.2 X 10 10 p.r. 751111 

7 1.5 X 10 10 p.r.; D.k. at 600 nm in soln. contg. tert-BuOH 720049 

and NazSO-t; at pH 9 and 11 " = 6.3 X 10° 
and 5.5 X lU

Q
, resp.; pK = 7.95.; 1= 0.05. 

'169 Chlorpromazine, eonjugate add 

ea " 
- + CZH+ -+ [CZH]- 1. 7 x 1010 Average of 2 values. 

7 1.2 X 1010 p.r.; D.k. at 720 nm in Nz-satd. soln. contg. 0.1 83A272 
mol L - 1 tert-BuOH; pK" = 9.3. 

5-6 2.2 X 10 10 p.r.; D.k. at 720 nm in Ar-satd. soln. contg. 0.5 79A060 
mol L -1 tert-BuOH. 

'160 Choline 
eaq - + HOCH2 CHzN(CH:!h + -+ 7.8 8 x 107 p.r.; D.k.; counterion Cl- 751114 

'161 Chromagen 
ea.q - + Chg -+ addn. 7 1.4 X 10 10 "'I-r.; C.k. in soln. contg. EtOH; obs. G(-dye) in 81A312 

aerated soln.; reference rate not given; reI. to 
k( eaq - + O 2), 
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TABLg 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol- 1 S-I) Comment Ref. 

762 trGR .. Clnnamamlde 
eaq - + C6H5CH=CHCONH2 -+ 9.2 3.0 X 10 10 p.r.; D.k. at 700 nm in soln. cont,g. 10-3 mol 751052 
[CnHr,CHCHCONH2 j·- L -I borate and .. 0.1 mol L- I tert.BuOH. 

768 Clnnamate Ion 
I:"n.q - T C 61I5CII.=CIIC02- 9.2 1.4 x 10 10 p.L; D.k., at! well a,t! p.b.k. 161113 
[CoHsCHCHC02j·2-

784 trGR .. Clnnamle aeld 
eaq - + C6H5CH=CHC02H -+ 

[C6 H5CHCHC02Hj·-
2.0-3.7 2.2 X 10 10 p.r.; .C.k.; pKa = 4.4; reI. to k(en.q - + H+). 761113 

766 Citl'ate Ion 
en.q - + citrate -+ <1 X 101) p.r.; 10- 1 mol L -I soln. unreactive. 640046 

766 Cloxaelllln 
eaq - + CUlHISClNg06S -+ 6.0 7.5 X 10° p.r.; D.k. at 700 nm. 733020 

767 Coumal'ln 
eaq - + CI)H6 0 2 -+ 1.6 X 10 10 p.r.; D.k. at 700 nm. 79E282 

768 Cl'eatine 
eaq- + 7.0 2.7 X 107 p.r.; D.k. 650389 
HlilNC(~NH)N(CHa)CHlilCOlil - ..... 

760 Cl'esol Red 
eaq- + C2I H I80"S - 11 8.5 x 1O\) f.p.; D.k. at 700 nm. 710437 

770 p-Cl'esol 
eaq - + CH:j CnH 1 0H - 7.9 4.2 X 107 p.r.; D.k. at 690 nm in soln. contg. 0.1 mol L- 1 730003 

tert-BuOH. 

771 Cl'oeetin dlanlon 
eaq - + C20H220/- -+ 8.2 7.1 X 10 10 p.r.; P.b.k. at 800 nm, as well as d.k. at 400 82R027 

nm. 

772 Cl'oein 
elLq - + C44Ho .• 024 - 8.2 1.1 X 1011 p.r.; D.k. at 680 nm (eaq -) as well as 400 nm 82R027 

(crocin). 

778 trG""Cl'otonamlde 
e .. q - + CH,!CH=CHCONHg -+ 9.2 1.3 X 10 10 p.r.; D.k. at 100 nm in soln. cnnt.g 10-3 mol 1n1052 
[CHaCHCHCONH2)·- L -1 borate and ~O.l mol L -1 tert-BuOH. 

774 trG"",Cl'otonate Ion 
eaq - + CHaCH=CHC02 - -+ 9.2 1.3 x 109 p.r.; D.k., as well as p.b.k. 761113 
[CHaCHCHC0 21·2 -

776 trGR",Cl'otonle aeld 
eaq- + CH;jCH=CHC02H -
[CHaCHCHC0 2H)·-

2.0-3.7 1.8 X 10 10 p.r.; C.k.; pKa = 4.69; reI. to k(eaq - + H+). 761113 

776 Cumene hydl'opel'oxlde 
eaq - + C6HI)C(CHa)z02H - OH- + ./-.2 X 109 Average of 2 values. 
C6 H5 C(CH3)20· 

7,9 4.4 X 109 p.r.; D.k. at 600 nm in soln. contg. 1 mol L- 1 84A160 
tert-BuOH. 

4 x 10° p.r.; D.k. at 650 nm in deaerated soln. contg. 81A374 
0.5 mol L - t tert-BuOH. 

777 Cyanamide 
ea.q - + HzNCN -+ HzNCN- 3-4 1.5 x IOU "'i-r.; C.k.; obs. G(Hz); reI. to k(eaq - + H+); 1 = 78A258 

0.002. 

778 4-Cyanobenzenedlazonlum Ion 
en.q - + p-CNCoH4N 2 + -+ 3.0 X 1010 p.r.; D.k. at 700 nm in 50:50 (v:v) H2O-tert- 80A200 
4-CNC6 H4N2• BuOH; counterion tetrafluoroborate. 

770 4-Cyanobenzoate Ion 
eaq - + 4-NCCoH4COZ - -+ ~11 1.0 x 10 10 p.r.; D.k. 640138 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol- I s-I) Comment Ref. 

180 2-Cyanophenoxlde Ion 
e"q - + 2-CNCoH 40- -. -11 8.2 X 10l) p.r.; D.k. 640138 

181 3-Cyanophenoxlde Ion 
eaq - + 3-CNCoH40- .... -11 4.8 X 109 p.r.; D.k. 640138 

182 .. Cyanophenoxlde Ion 
eaq- + 4-NCCoH40- - -11 2.0 x 109 p.r.; D.k. 640138 

'188 "Cyanophenyl-N-tert-butylnltrone 
t'''q - + 4-CN-PBN - OH- + 7 1.0 X 10 10 p.r.; D.k. at 650 nm in deaerated soln. contg. 82A184 
4-CN-PBN(H) ter~BuOH. 

184: Cyclobutanone 
ell. - + -( CH:l)gCO- - 8.2 X 10(1 p.r.; D.k. at 600 nm in soln. contg. 0.1 mol L- I 761103 
-C8200 -{ CH2)2- tflr~BuOH; rate constant for 3°C; at 64° Ie = 

2.6 X 1010. 

186 Cycloheptanone 
eaq - t -(CH:&)oCO 6.0 x 101) p.r.; D.k. at, 600 nm in lIoln. cont.g. 0.1 mol L- 1 161103 
-CH2CO -( CHZ)"- tt'r~BuOHi rate constant for 3 ClC: at 64° Ie = 

1.9 X 1010. 

18& Cyeloheptatrlene 
t'aq - t c--C7HS - 6 X lO" p.r.; D.k. at 720 nm. 710710 

'181 1,3-CYelohexadlene 
e"q - + c-CoHs - 11 1 X 109 p.r.; D.k. at 715 nm. 700211 

'188 1,4:-Cyclohexadlene 
t'aq - + c--C6HS - 11 <7.5 X lOll p.r.; D.k. at 715 nm. 700211 

189 CYelohexanone 
t'acl- t -(CH2)I)CO- - 7.2 x 109 p.r.; D.k. at 600 nm in Boln. contg. 0.1 mol L- 1 761103 
-CH2CO-(CH2)4- ter~BuOH; rate constant for 3°C; at 64° k = 

2.5 X 10 10. 

'190 Cyclohexene 
eaq - + c-CoH 10 -. 11 <1 X 100 p.r.; D.k. at 715 nm. 700211 

'191 Cyclohexylamlne 
eaq - + c--C6HIINH2 - 11.8 1.7 X 106 p.r.; D.k. at 720 nm in Ar-satd. soln. contg. 0.1 700371 

mol L -) amine. 

192 Cyclooctanone 
ea.q - :f- -(CH2hCO- - 4.3 X 109 p.r.; D.k. at 600 nm in soln. contg. 0.1 mol L- 1 761103 
-082OO-(OH2)0- teTt·BuOH; raLe cUlll:ILallt. fur 3 °0; at. 64° Ir. = 

1.4 ;( 10 10. 

198 Cyclopentanone 
'1 .... 1- t -(CH2 )-1CO- -. 7.4 X 109 p.r.; D.k. at 600 nm in soln. contg. 0.1 mol L- 1 761103 
-CHzCO-(CHz)a- tert-BuOH; rate constant for 3 cC; at 64" k = 

2.4 X 1010. 

194 Cyclopbospbamlde 
e"q - + C7Hu,ClzNzOzP .... 6.8 8.5 x 10e p.r.; D.k. at 600 nm in deaerated soln. contg. 80A349 

tert-BuOn or 2-PrOH. 

196 Cystamine 
eaq - + S2(CH2CH2NHz)z - 11.1 1.8 X 10 10 p.r.; D.k. at 700 nm in soln. contg. -- 0.1 mol 720388 
[H2 NCH2CH2S]2· - L -I tert-BuOH 

198 Cystamine, conjugate dladd 
eaq - + S2(CH2CH2NH3)zz+ - . {1 X 1010 Average of 3 values . 
[S2( CH2CH2NH3)z}· + 

4.2 X 10 10 p.r.; D.k. at 600 nm contg. 5 X 10-3 mol L- 1 80A116 
phosphate buffer; also see [79A145]. 

6.7 4.2 X 1010 p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 720388 
L -) tert-BuOH 

7.3 4 X 10 10 p.r.; D.k. at 720 nm; pKa. = 8.82, 9.16. 660011 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol- J s-I) Comment Ref. 

191 Cysteamine, eonJugate aeld 
eaq - + HSCH2 CH2 NHa + - 6.5 3.0 x 1010 p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 730090 
·CH 2CH 2NH2 + H2S L -. I tert-BuOHj pKa = 8.6, 10.7. 

198 CYl!lteamlne, negative Ion 
~&q 

- I H 2NCH2CHzS- ->- HS- I 12.6 1.6 x lOll p.r.; D.k. at 700 nm in lSoln. conbg. --0.1 mol 730090 
OH- + ·CH2CH2NH2 L ·-1 tert-BuOH. 

799 Cysteine 
eaq- + CysSH - HS- + 1.~ X 1010 Average of 2 values. 
·CH2 CH(NHs +)C0 2 -

-7 1.0 x 10 10 p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L- I 76A256 
tert-BuOH; same with 0.1% DNA added. 

5.8 1.3 x 10 10 p.T.; D.k. at 700 om io 1!I0)0. cootg. -0.1 mol 730090 
L -I tert-BuOH; pK,.. = 1.8, 8.3, 10.8. 

800 Cysteine, eonJugate add 
eaq - + HSCH2CH(NHs +)C02 H - 3.1 x 10 10 ')'-r.; C.k.; reI. to Ie( e"q - + H+). 730286 

801 Cysteine, negative Ion 
e,..q- + Cys- - ·CH2CH(NH2)CO Z- 12.5 2.0 X 108 p.r.; D.k. at. 700 nm in soln. eontg. -0.1 mol 730090 
+ HS- + OH- L -I tert-BuOH. 

802 Cysteine, methyl estel', eonJugate aeld 
eaq - + HSCH2CH(NH3 +)C02CH3 - 5.1 1.8 X 1OJ() p.r.; D.k. at 700 nm in soln. contg. '-0.1 mol 730090 
·CHzCH(NHz)COzCHa + HS- L -, tert-BuOH; pKa = 6.5, 9.0; at pH 10.1 Ie 

=6.9 X lOll. 

803 Cystine 
eaq - + S2[CHzCH(NH3 +)C02 -J2 - 1.6 X 1010 Average of 2 values. 
[CysSSCysj· -

5.6 1.6 X 10 1U p.r.; D.k.; pK,.. = 1.90, 7.85, 9.85, 11.80, 720187 
12.40(1). 

6.2 1.5 x 10 10 p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 720388 
L - I tert-BuOH. 

804 Cystine, dian Ion 
eaq - + S2[CH2CH(NH2)C02 -J2 - 4..~ X 109 Average of 2 values. 

12.1 5.0 x 101) p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 
L -I tert-BuOH 

720388 

12.0 3.4 x 109 p.r.; D.k. at 578 nm; L-isomer. 640044 

806 Cystine, dimethyl ester 
e aq - + S2{CH 2CH(NH3 +)COzCHalz 6.3 5.1 x 1010 p.r.; D.k.; pKa 6.9; at pH 9.2 Ie = 2.1 X 1010. 720388 
- ·S~dCH2CH(NH3 +)C02CH312 -

806 Cytidine 
eaq - + C IIH13N S°l) - 7 1.3 X 10 10 p.r.; D.k.; pKa = 4.22, 12.3; at pH 14 Ie = 9.5 710375 

x lOll; 1= 0.1. 

801 Cytidine 2' ,8'-eyellemonophosphate Ion 
e,,'1- + 2',3'·CMP - 7 1.0 X 10 10 p.r.; D.k.; pK" = ~4, 6, 12.3; at pH 14 Ie = 7.5 710375 

X lOll; 1 = 0.1. 

808 Cytidine 6'-monophosphate 
eaq - + CMP - 7-14 6.8 x 101) p.r.; D.k.; pKa = 4.5, 6.3; 1 = 0.1. 710375 

809 Cytosine 
eaq - + Cy - 7 1.3 X 10 10 p.r.; D.k.; pKa = 12.2; at pH 14 k = 3.6 x 710375 

10"; I = 0.1. 

810 Daunomydn 
eac)- + D - D·- 7 1.6 X 10 10 p.r.; D.k. at 580-700 nm in deaerated soln. 85A001 

contg. 0.1 mol L -1 tert-BuOH and 6 x 10-2 

mol L -I phosphate buffer. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 a-I) Comment Ref. 

811 Deeyl sulfate Ion 
tn.q - + CH3(CH2)00SOs - - 6 -1 X 106 p.r.; O.k. at 650 nm in soln. cont.g. 10-3 mol 773034 

L -I glucose, counterion Na+ 

811 Dehydromethlonlne 
eaq - + C6HgN02S - 5 8.7 x 109 p.r.; O.k. 85B093 

813 I' -Deoxyadenoslne 
eaq - + dA - dA'- 7 8.2 x 109 p.r.; O.k.; at pH 14 Ie = 5.6 x 10°. 81A027 

814: I-DeoxY-D-rlbose 
taq - + deoxyribose - 7 1 X 107 p.r.; O.k.; H2-satd. 710256 

816 1-Deoxy-I-sulfonamtno-D-glueoBe 
eaq - + C6 H 1SNOgS - 1.8 x 107 Average of 2 values. 

6.8 1.8 x 107 p.r.; D.k. at 650 nm. 78A146 

1.7 x 107 p.r.; D.k. at 650 nm. 703081 

Jill" D@loxyupldln@l 6'.rnonopho.ph.t •• rn •• eu ... t.d 

en.q - + HgdUMP - 7 1.8 X 101) f.p.; D.k. at 720 nm in Ar-satd. soln. contg. 81A232 
N-acetyltryptophanamide. 

817 Dlaeetamlde 
taq - + {CHsCO bNH - 6.5 1.1 x 1010 p.r.; O.k. at 700 nm in 80ln. contg. -0.1-1 mol 730091 
{(CHsCO)zNH1'- L -I ter~BuOH. 

818 8,8-Dlamlnoaerldlne (Proflavine) 
t aq- + PF - 2.9 x 1010 Average of 3 values. 

3.4 x 10 10 p.r.; D.k. at 650 nm in soln. contg. 10-2 mol 78A153 
L -1 glucose. 

-7 2.8 x 10 10 p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L- 1 76A256 
tert-BuOH. 

-7 2.5 x 10 10 p.r.; D.k. at 625 nm, as well as dye bleaching at 753094 
450 nm. 

819 1,4:-DlamlnoaBobensene 
t ac,- + C6H6N=NC6Hs(NHz)z - 7 7.3 x 10° 'V·r.; C.k. in soln. contg. EtOH; obs. G(-dye) in 81A312 
addn. aerated 801n.; pKn = 5.3; reference rate not 

given; reI. to k( enq - + 02)' 

810 Dlatrlzoate Ion 
eaq - + (CHaCONH)2C6IaC02- - 1- 5.6,7 2.1 x 10 10 p.r. 79A364 
+ C IlHgI2N204-

811 1,8-Dlazableyelo[I.I.l]hept-l-ene 
elloq + R2N2 - R2 N 2'- 2.3 X 10 10 p.r.; D.k. at 650 nm. 84A341 

811 1,3-Dlazableyelo[2.2.2)oet-2-ene 
I:aq- T R2N2 ... R 2N 2'- 2.0 x. 10 10 p.r.; D.k. at 050 nm. MAlHI 

823 1,1' -Dlbenzyl-4:,4:' -blpyrldlnlum Ion 
ell.q - + By2+ ...,. BY'+ 6.2 x 1010 Average of 2 values. 

1 4.5 x. 10 10 p.r.; D.k. at 100 nm in 0.002 mol L- 1 86N18T 

phosphat.e buffer contg. 0.2 mol L -I 2-PrOH 
and 0.1-1.3 X 10-.0 mol L -I benzyl viologen. 

6.8 7.9 x 10 10 p.r.; D.k. at 700 nm; counterion 1-. 78A321 

824: 1,4:-Dlbromonaphthalene 
eaq - + 1,4-NpBr2 -+ Br- + BrNp· 3.0 x 1010 p.r.; D.k. at 650 nm in soln. contg. 1 mol L- 1 82N1l2 

EtOH; Ie = 2.9 X 10 10 in micellar CTAB soln. 

826 Dl-tert-hutyl peroxide 
eaq - + (CH3)3COOC(CH3h -+ 1.4 x 108 p.r.; D.k. 84A159 

818 m-Dlehlorobenzene 
eaq- + C6H4Clz -+ -11 5.2 x 109 p.r.; D.k. 640138 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol- l S-I) Comment Ref. 

827 o-Vlchlol"obenaene 
ell.q + C oH .• CI2 -+ -11 4.7 X 10° p.r.; O.k. 640138 

828 p-Dlchlol"obenzene 
t!a.q + C6 H.t C12 - ~1l 5.0 x 10° p.r.; O.k. 640138 

82g Dlchloroben.oyl hydroperoxlde 
el\q - + 92CoH3C03H -0> OH- + 9 x 1Of) p.r.; D.k. at 650 nm in deaerated soln. contg. 81A374 
ClzCoH3CO 0.5 mol L -I tert-BuOH. 

830 Dlehlol"oben.oyl peroxide 
t!n.q- + (91zCoHaCOh02 -0> 5 X 10° p.r.; D.k. at 650 nm in deaerated 801n. contg. 81A374 
CI2CoH3CO + CI 2C6 HaCOz- 0.5 mol L -2 tert-BuOH. 

831 Dlehlorodlftuol'omethane 
t!aq + CClzFz -" CI- + CCIFz -6 1.4 X 10 10 )'-r.; C.k. (condy.); also c.k. with H+; reI. to 710026 

k(eaq + NzO). 

832 tran.-1,2-Dh::hlurue-bhTlenc 
ell.q- t CICH=CHCI """" Cl- + -6.5 7.5 x 10° p.r.; O.k. at 720 nm in soln. contg. 0.5 mol L- 1 710709 
CHCICH tert-BuOH. 

888 Dlchloromethane 
eaq - + CHzClz ..... Cl- + ·CHzCI 10 6.3 x 10° p.r.; D.k. at 620 nm; concn. 4.7-18.2 mol L -I. 720159 

884 Dlcyandlamlde 
el\q - + NCN=C(NHz)z ..... 3-4 1.2 x 10 10 )'-r.; C.k. in soln. contg. 0.05 mol L -1 EtOH 79A030 
[HzNC( =NH)NHCNj·- plus KCI0 4 ; obs. G(Hz); reI. to k(eaq - + H+); I 

= 0.002. 

886 1,4-Dlcyanoben.ene 
e ... q + DCNB -+ DCNB·- 2.4 X 10 10 p.r.; O.k. at 600 nm. 730121 

838 2,4-Dlethoxypyrlmldlne 
ea.q - + CsH,zNzOz -+ 7 2.8 x 10° p.r.; O.k. in buffered soln: contg. 10-2 mol L- 1 680316 

MeOH, 1= 0.1 (NazSO,t)j at pH 11 k = 3.2 X 
10°; 1 = 0 1 

837 N,N-Dlethylaeetamlde 
eaq - + CHsCON(C zH5h ...... 9.2 8.0 X 106 p.r.; O.k. in soln. contg. 0.5 mol L- I tert-BuOH 710414 

and borate buffer. 

838 Dlethy I ether 
e .... t - + (C2Ho)20 -0> <1 X 107 p.r.; O.k. at 578 nm. 640048 

8Sg N,N-Dlethylhydroxylamlne 
ea,q - + (CzHs)zNOH -+ 9 4.8 X 10' p.r.; O.k. 79A162 

840 o-Dlftuorobenzene 
ea.q - + C6H4.F z -+ CoH!;F z -6.5 1.2 X 10° p.r.; D.k. in soln. contg. 0.5 mol L- I tert-BuOH 730054 

or 0.2 mol L - I MeOH. 

841· p-Dlft uoro ben zene 
eaq - + C 6H"F 2 -+ C6H5F 2 '--6.5 2.0 X 101) p.r.j D.k. in soln. contg. 0.5 mol L- 1 tert-BuOH 730054 

or 0.2 mol L -I MeOH. 

842 6,8-Dthydroorotate Ion 
eaq + 6-0HU-C0 2 - -+ 7 1.6 X 10 10 p.r.; D.k. at 600 nm in soln. contg. tert-BuOH, 700567 

as well as p.b.k. 

843 4:' ,6'-Dlhydl'opsol"alen 
ea,q- + C 11H8 0 3 -0> 1.8 X 10 10 p.r.; O.k. at 700 nm. 79E282 

844 6,6-Dlhydl"oul"acil 
eaq + OHU -+ 7 4.5 X lOll p.r.; D_k. in buffered soln. contg. 10-2 mol L-) 680316 

MeOH and NaZS04; 1 = 0.1. . 

846 3,4-Dlhydl'oxYacetophenone 
eaq + (HO)2CoHaCOCHs - 7 3.3 X lOll p.r.; D.k. at 070 nm. 79A303 
(HO)zCnHgCO-CHg 
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TABI.E 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 a-I) Comment Ref. 

846 a.4-Dlhydpoxybenzaldehydp. 
elloq - + (HObCoH:ICHO -+ 

[(HO )2C6H3CHO]'-

841 6,8-Dlhydl'oxy-l,4-naphthoqulnone 

7 

el\q - + NQ(OH)2 - -NQ(OH)2 - 5.8 

1.2 X lOll 

3.1 X 10]0 

848 6,8-Dthydl'oxy-l,4-naphthoqulnone, conjugate dlbase 
elOoq- + NQ(O-)z -+ OH- + 13.0 2.2 X 10 10 

'NQ(OH)2 -

849 8-(8,4-Dlhydl'oxyphenyl)-L-alanlne 
ell.q - + DOPA -+ . 6.95 1.6 x 108 

860 8,4-Dlhydl'oxytoluene 
fla.q - + 3 CH;sCuH3 1,2 (OHh~ -- '1 2.0 X 107 

861 Dilodomethane 
eaq + CH212 - 3.4 X 10 '0 

862 N,N-Dlmethylaeetamlde 
e&q + CHaCON(CHa)2 -+ 9.0 x 106 b 

9.2 2.1 X lO7 b 

868 N,N-Dtmethylael'ylamlde 
e&q + CH2=CHCON(CHah -+ 9.2 1.6 x 1010 

ICHzCHCON(CHa)2j--

864 ~,~-Dtmethylael'ylamlde 

ea.q - + (CHa)zC=CHCONH2 -+ 9.2 5.6 x 101) 
[( CHa)zCCHCONHz]--

866 p,p-Dlmethylacl'ylate Ion 
ell.q - + (CHa)2C=CHCOz - - 9.2 5.9 X lOR 

[(CH3)2CCHC02]·2-

868 3,8-Dlmethylael'fllc acid 
ea.q - + (CHa)zC=CHCOzH -+ 2.0-3.7 1.5 X 10 '0 

[(CHg)2CCHC02Hl'-

86'7 4:-(Dlmethylamlno )benlenedlazonlum Ion 
e:t.q - + 4-(CHa)2NC6H4N2 + -+ 9.1 X 1010 

4-(CHa)zNC6H4N2• 

4.0 X 10'0 

2.3 x 10 10 

868 6,8-Dlmethylbenzlmldazole 
ea.q- + CQH10N z - 6.5 5.1 x 10 10 

869 2,6-Dlmethyl-l,4-benzoqulnone 
eaq - + 2,b-(CH ahQ -
[2,5-(CHa)zQ]·-

7.2 3.1 x 1U lO 

880 N,N-Dlmethylbenzylamlne 
elt.q + C 6HI)CH2N(CHa)2 -+ 11.1 1.5 X 108 

[C6H6CH2N( CH3)2J--

881 N,N-Dlmethylbenzylammonlum Ion 
eaq - t CgH t4N + -+ NHs + 6.9 2.5 x 10\1 
C6HoCHz 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

p.r.; D.k. a.t 670 nm: pK" = 7.27, 11.4. 79A303 

p.r.; D.k. at 700 nm in Ar-sa.td. Boln. contg. 0.1 83A039 
mol L -I Na formate; at pH 9.2 Ie = 2.4 x 
10'°; pKa. = 7.85, 10.70. 

p.r.; D.k. at 700 nm in Ar-satd. Boln. contg. 0.1 83A039 
mol L -I Na formate; pKII. (semiquinone) = 2.7, 
2:: 13.8. 

p.r.; D.k. a.t 720 nm. 660011 

p.r.; D.k. at '120 nm in eoln. contg. 

tert-BuOH; at pH 12 Ie = 1 X 107
. 

1 mol L- 1 '1"1118 

p.r.; D.k. 741005 

p.r. 82G098 

p.r.; D.k. in soln. contg. 0.5 mol L -, tert-BuOH 710414 
and borate buffer. 

p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 751052 
L -I t~rt-BuOH a.nd 10-a mol L -1 bora.te. 

p.r.; D.k. at 700 nm in soln. ~ontg. -0.1 mol 751052 
L -1 tert..BuOH and lO-3 mol L - t borate. 

p.r.; D.k. 761113 

p.r.; C.k.; reI. to k(ea.q- + H+). 761113 

Average of 2 values. 

p.r.; D.k. at 600 nm in Nz-purged soln. contg. 81A297 
tert-BuOH; counterion tetrafluoroborate. 

p.r.; D.k. at 700 nm in 50:50 (v:v) H2O-tert- 80A200 
BuOH; counterion tetrafluoroborate. 

p.r.; D.k. 730116 

p.r.; P .b.k. at 430 nm in air-satd. soln. contg. 101003 

0.1 mol L -I tert-BuOH. 

p.r.; D.k. at 600 nm in Nz-satd. soln. contg. 1 86A410 
mol L -I tert-BuOH and 5 X 10-3 mol L- 1 

amine. 

p.r.; D.k. at 600 nm in Nz-satd. soln. contg. 1 86A410 
mol L -\ tert-BuOH and 1-4 x 10-a mol L- l 

amine; 65% deamination. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

882 1,1'-Dlmethyl-4,4'-blpyrldlnlum Ion 
ell.q - + MV2 + - MV·+ 9.7 

8.2 

86a DhnethyldlphenylphoBphonlum Ion 

ea.q - + .(CHa)2P+(CoHI))2 - ~7 
(CH3)2P (CoHr,}2 . 

6.7 X 10 10 

8.3 X 10 10 

5.4 X 10 10 

7.0 X 10 10 

8.4 X 10 10 

2.2 X 10 10 

864 6,6'-Dlmethyl-l,I'-ethylene-2,2'-blpyrldlnlum Ion 
eM) + BP";- - BP·;-

866 N,N-Dlmethylformamlde 
eaq - + HCON(CHa)z -

866 Dimethyl fumarate 

en.q - + CHa0 2 CCH=CHC02 CHa -" 
[(CHCOzCH:I )2j·-

887 1,1-Dlmethy Ihydrazlne 
eaq - + (CH3)2NNH2 -

868 1,2-Dlmethylhydl'aztne 
eaq + CH3NHNHCHa -

869 1,I-Dlmethylhydrazlnlum Ion 
eaq + (CHa)2NNHa + -

870 1,2-Dlmethylhydrazlnlum Ion 
eAq + CHaNHNH2CH3-t -

871 1,3-Dlmethy llumlehrome 
ell.q - + FI - FIH· 

872 Dimethyl maleate 
ea,! + cie-CHa0 2CCH=CHC02CH:1 
- DMMj'-

8'13 2,3-Dlmethylnaphthoqulnone 
eaq - + 2,3-(CHg)zNQ -
2,3-(CH3)2NQ'-

8'14 N,N-Dlmethyl-4-nltrosoanlUne 
e"q - + Me2NCaH"NO -

876 Dimethyl oxalate 
ea,q - + CHa0 2CC02CH3 -

876 N,N-Dlmethyl-p-phenylenedlamlne 

7.0 

9.2 

9.2 

12.0 

12.4 

5.6 

5.6 

6, 10 

9.2 

7 

eaq - + (CH3)2NCoH1NHz - 9.0 

8'1'1 2.4-Dlmethy Iphenyl-6-D-Idueopyranoslde 
eaq - + GluOC6H:~(CH3)z -

5.0 x 101{) 

5.2 x 107 b 

4.6 x lOll h 

3.3 x 1010 

2.4 x 107 

6.1 X 106 

5.8 X 109 

2.3 X 10l) 

2.9 X 10 10 

3.2 X 10 10 

3.8 X 10 10 

3.4 X 10 10 

2 X 10 10 

5.0 X 107 

p.r.; P.b.k. at 392.5 mn in air-free soln. cont/g. 
HI r, mol L I MVll\ and 10 \3 mol L I tert-
BuOH. 

p.r.; D.k. at 720 nm in air-free soln. contg. 
10-Fi mol L -1 MYZ+ and 5 X 10-:J mol L- 1 

tert-BuOH. 

Ref. 

82A2l6 

82A216 

p.r.; D.k. at 550 nm as well as p.b.k. at 395 nm 78A246 
in de aerated soln. contg. 0.1 mol L -I tert-BuOH 
with (2-10) X 10-6 mol L -1 MYCI2. 

p.r.; D.k. in aerated soln.; counterion Cl-. 771177 

p.r.; D.k. at 700 nm; counterion CI-. 731074 

p.r.; D.k. in soln. contg. 0.2 mol L -I tert-BuOH. 82A051 

p.r.; P .b.k. in 02-free soln. at -380 nm. 

p.r.; D.k. 

p.r.; D.k. in soln. contg. 0.5 mol L- 1 tert-BuOH 
and borate buffer; impurities might account for 
high Ie. 

p.r.; D.k. at 700 nm in soln. contg. -0.5 mol 
L -1 tert-BuOH. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 720 nm in deaerated soln. contg. 
0.6 mol L-l tert-BuOII. 

p.r.; D.k. at 700 nm in soln. contg. -0.5 mol 
L - I tert-BuOH. 

p.r.; D.k. at 700 nm in phosphate buffer (0.002 
mol L - I KH 2PO 1 + 0.003 mol L -I N a2HPO ,d 
contg. 0.2 mol L - I 2-PrOH and varied quinone 
concn.; Ie 2.8 x 10° in SDS micelles. 

p.r.; D.k. at 700 nm in Ar-satd_ Anln 

p.r.; D.k. at 600 nm. 

p.r.; D.k. at 700 nm in soln. contg. -0.5 mol 
L - I tert-BuOH. 

p.r.; D.k. 

84A292 

670054 

710414 

730097 

720003 

720003 

720003 

720003 

82B104 

730097 

86N187 

84A459 

751057 

710056 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol- I s-I) Comment Ref. 

8'18 1,2-Dimethyl-3-phenyllsolndole-4, '1 -dione 
e"q - + CI6H,aNOz - CIIIHI:~N02 - 7 

8'19 2,&-Dlmethyl-3-phenyllsolndole-4,'1 -dlone 
eaq- + C 16H laNOz - CloHlaNOz- 3.5 X 10 10 

880 6,G-Dlmethyl-3-phenyl-l,2-tl'lmethylenelsolndole-4,'I-dlone 

p.r.; D.k. 84R027 

p.r. 82A329 

eaq - + C 19H17NOz - ClgH 17NOZ - 7 2.4 X 1010 p.r.; D.k. 84R027 

881 N,N-Dlmethylplvalamlde 
ea.q - + (CHa)aCCON(CHa)z -
[( CHahCCON( CHa)z]--

882 6,6-Dlmethyl-l-pYl'l'ollne-l-oxyl 
eaq- + DMPO -

883 Dimethyl sulflde 
"aq I (CHa)zS ..... 

884 Dimethyl sulfoxide 
eaq - + CHaSOCHa -

9.2 

11.0 

1.5 X 1010 

1.0 x 10 10 

2.0 X 10 10 

3.8 X 106 b 

1.6 x 100 b 

1.7 X 100 b 

88& &,&'-Dlmethyl-I,I'-tetl'amethylene-2,2'-blpyrldlnlum Ion 
eaq- + Bp2 + - Bp·+ 7.0 5.0 X 10 10 

88G &-(8,8-Dlmethyl-I-trlaBeno)lmldaBole-4-carboxamlde 
eaq - + DTIC - DTIC·- 6.8 2.1 x 10 10 

88'1 6,6' -Dlmethyl-I,l' -trlmethy lene-2,Z' - blpYl'ldlnlum Ion 
eaq- + Bp2 + - Bp·+ 7.0 5.5 x 10 10 

888 1,6-Dlmethyl-2,3-trlmethylenelsolndole-4, 'I-dlone 

889 

890 

891 

892 

eaq- + ClaH13NOz - ClaHI3NOz- 3.5 x 10 10 

1,8-Dhrtethyluracll 
eaq - + 1,3-DMU - [1,3-DMUj·-

C •• ,.IIn-l,3-Dlmethylul'acll dlmel' 
eaq - + (1,3-DMU)2 -

8,6-Dlnltl'oanlaole 
eaq + (N02)2C6H30CHa -
[(N02)2C6HaOCHaJ· -

a,p-Dlnltrocumene 
eaq - + N02C6H.tC(NOz)(CHa)z -
[NOZC6H1CN02(CHa)z]·-

7 

12 

1.3 X 1010 

1.0 X 10 10 

1.6 X 10 10 

1.2 X 10 10 

3.0 X 10 10 

898 8,8-Dlnltl'o-6-methyl-6-phenylphenanthl'ldlum Ion 
eaq - + C20HI6Na04 + - -7 3.5 x 10 10 

894 1,1'-Dloctadecyl-4,4'-blpyrldlnlum Ion 
eaq - + Sy2+ - Sy·+ 3 8.8 X 10 10 
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p.r.; D.k. in soln. contg. 0.5 mol L -I tert-BuOH 710414 
and borate buffer. 

Average of 2 values. 

p.L; D.k. a.t 650 nm. 

p.r.; D.k. at 650 nm in soln. contg. tert-BuOH. 

p.r.; D.k. at, 120 om. 

p.r.; D.k. 

p.r.; D.k. in 801n. up t,o 3.5 mol L-l DMSO; 

obs. IcjG(ea ,,-); cor. for eaq - + H2 0. 

p.r.; D.k. at 720 nm. 

p.r.; P.b.k. in 0z-free 801n. at -380 nm. 

60A472 

84A426 

070180 

771107 

110587 

670186 

84A202 

p.r.; O.k. at 600 nm in deaerated soln. contg. 80A349 
ten-BuOH or 2-PrOH. 

p.r.; P.b.k. in 02-free soln. at -380 nm. 84A292 

p.r. 82A329 

Average of 2 values. 

p.r.; D.k., independent of pH. 80A279 

p.r.; D.k. in buffered soln. contg. 10-2 mol L -I 680316 
MeOH, 1= 0.1 (No.ZS0 4); Ie -- 1.46 X 10 10 at, 

pH 11; I = 0.1. 

p.r.; D.k. at 550 nm, independent of pH. 80A279 

p.r.; O.k. at 577 nm in soln. contg. 0.1 mol L -l 79A176 
2-PrOH. 

p.r.; D.k. at 700 nm as well as p.b.k. at 305 nm 78A458 
in soln. contg. 1 mol L -I tert-BuOH and 1.56 
X 10-2 mol L -\ NaOH. 

p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L -I 76A256 
tert-BuOH; Ie decrease to < 1 X 10 10 on a.ddn. 
of DNA; counterion Br-. 

p.r.; D.k. in Ar-satd. soln. contg. 1 mol L - ) 
MeOH; expts. by E.J. Land. 

82N168 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s-l) Comment Ref. 

896 1,8-Diphenylaeetone 
Ball - + CnH5CHzCOCH2CnHl) .... -9.2 1.1 X 10 10 p.r.; D.k. at 700 nm in 80)n. cont/g. 0.1 mol L- I 720171 
(CoH5CH2l2CO- tert-BuOH. 

8U6 Diphenylamine 
eaq - + (C6H5}2NH .... 9.2 1.5 x 109 p.r.; D.k. at 700 nm in soln. contg. ~0.5 mol 751057 

L -I tert-BuOH. 

8U7 1,1' -Dlphenyl-4,4' -blpyrldlnlum Ion 
eaq - + Bp2 + .... BP'+ 6.8 6.6 x 1010 p.r.; D.k. at 700 nm; counterion Cl-. 78A321 

8U8 1,1. Dlpheny lethylene 

e"q + (C nH5)2C=CH2 - 5.5 1.3 x 109 p.r.; D.k. at 720 nm. 77A236 

899 2,2' -Dlpyrldylamlne 
C"q - + (pYbNH .- 0.1 1.4 x 10 10 p.r.; D.k. at 660 nm. '110582 

900 2,2'·DlthlobIBaeetate Ion 
e"q - + (SCH2C02 -)2 - 10.8 4.3 x 109 p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 720388 
'S2(CH2COZ -)2'- L - J tert-BuOH 

UOI 3,8'.Dlthloblsproplonate ion 
eaq - + (SCH2CH2C02 -)2 - 6.4 4.4 x 109 p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 720388 
'Sz( CH2CH2C02h~'- L"' I tert-BuOHj at pH 10.8 Ie = 4.3 x 10°. 

902 Dlthlothreltol 
eaq - + DTT - HzS + DTT'- 5.2 1.0 x 10 10 p.r.; D.k. at 700 nm in Nz-satd. soln. contg. 0.2 82Al71 

mol L -1 tert-BuOH; at pH 9.3 Ie = 5.7 X 10° 

903 JJJenkolate Ion 
eaq + CH2(SCH2CH(NH2)C02 -)2 .... 11 1 X 108 p.r.; D.k. at 720 nm. 660011 

904 I-Dodeeyl-l' -methyl-4,4'-blpyrldlnlum Ion 
ea., + MDVz+ .... MDV.+ 3.1 .x 10 10 p.r.; D.k. o.t 600 nm, 0.0 well GO p.b.lt. at 306 84A010 

nm, in soln. contg. 0.1 mol L -\ 2-PrOH; Ie = 
5.3 x 10° in 8.0 x 10-2 mol L -I SDS a.nd 2.5 
X 10 10 in 4 X 10-2 mol L -I CTAB. 

906 Dodeeyl sulfate Ion 
ea'l- + CH:~(CH2)J ,OS03 - - 6 -I X lOti p.r.; D.k. at 650 nm in 801n. contg. 10-3 mol 773034 

L -I glucose; concn. 4 x lO-'1 moIL-l, 
counterion Na+. 

906 Duroqulnone 
eaq - + DQ - DQ'- 7 3.1 X 10 10 p.r.; D.k. at 700 nm in phospha.te· buffer (0.002 86NI87 

mol L-' KH 2PO .. + 0.003 mol L- 1 Na2HP01) 
("ontg 0.2 mol L -I 2-PrOH ~nd v~riod quinone 

concn.; Ie = 4.2 x 10° in SDS micelles. 

907 Eosin dian Ion 
ea.q - + C20H6Br 4°0

2
- .... 12.0 1.9 x 10 10 p.r.; D.k., contains 10-2 mol L -1 formate ion; 700253 

p.b.k. at 405 om gave 1.0 X 1010. 

908 Ephedrine, eonJugate aeld 
ea.q - + PhCHOHCH(CHa)NH2 +CH3 6.5 2.8 X 108 p.r.; D.k. at 720 nm; pK/I. = 9.96. 83C015 

909 I-Ephedrine 
ea.q - + PhCH(OH)CH(CHa)NHCHa .... 11.0 2.6 X 108 p.r.; D.k. at 600 nm as well as p.b.k. at 260 83A176 
[PhCH(OH)CH(CHa)NHCH31'- nm, in nitrogen-satd. soln. contg. 0.5 mol L- 1 

tert-BuOH. 

910 Erythritol 
ea.q + HOCH2[CH(OH)bCH20H ... 7 5 X 106 p.r.; D.k. 79A366 

911 Erythrosln dlanlon 
eaq + C20H6I4052- .... 8.0 >8 x 10° X-r.; C.k. with 02; contains Br- as OH 710295 

scavenger; obs. G( -dye); assume Ie( eaq - + 02) 
= ]g X 10 10 
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TABI,g 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No: Reaction pH k (L mol- l s-I) Comment Ref. 

912 Estradiol 

'aq - + C 18H240 2 - 13 2.7 X 10 10 
1\ 

013 Estriol 

'aq - + C J8H240 3 - 13 

914 1,1" -EthanedlylbIB(l' -methyl-4:,4' -blpYl'ldlnlum) Ion 
'aq - + ETQH - ETQ·3+ 7.2 5.8 X 10 10 

916 Ethanesulfonate Ion 

916 Ethanolamine 
'aq - + H2NCH2CH20H - 7.8 

91'1 Ethldlum 
e"q - + C2JH2oNa + -

918 4-(Ethoxyeal'bonyJ)benzenedlazonlum Ion 
eaq - + p-C2Hr,°2CC6H4N2 + -
4-C2H502CCoH4N2' 

3.5 X lOT 

3.7 X 101.0 

4.0 X 10 10 

4.0 X 1010 

3.0 X 1010 

2.7 X 10'0 

010 1-Ethoxyearbonyl-2,6-dlmethy 1-3-pheny Ilsolndole-4, '1-dlone 

'V-r.; C.k. with Safnnine T, in Ar-s::ltd. soln. 85R.203 
contg. 0.5 mol L -, tert-SuOH: reI. to k(1':n.q - + 
Co(en)a3+). 

'V-r.; C.k. with Safranine T, in Ar-satd. soln. 85R203 
contg. 0.5 mol L -1 tert-BuOH; reI. to k( eaq - + 
Co(en)a:i+). 

p.r.; D.k. at 650 nm in soln. contg. 5-10 X 10.5 86A266 
mol L- 1 viologen.; 1= 0.03. 

p.r.; D.k. at 650 nm. 680352 

p.r.; D.k. 751114 

Average of 3 values. 

p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L -I 76A256 
ttorl-BuOH; d@C'I'@!tSlod with !tddod pl'otoin, DNA, 
carbohydrate and lipid; counterion Br-. 

p.r.; D.k.; counterion Br-. 751185 

p.r.; D.k. at 700 nm; DNA bound dye, k = 2.2 753094 
x 109. 

p.r.; D.k. at 700 nm in 50:50 (v:v) H20-tert- 80A200 
BuOH: counterion tetrafluoroborate. 

'aq - + C'OH 17NO" - C]oHJ7N04 - 7 2.4 X IOU) p.r.; D.k. 84R027 

920 1-Ethoxyearbonyl-6-methoxy-6-methyl-2,3-tl'lmethyleneIB0Indole-4,'1-dlone 
eaq- + C 1oN l7NOl) - CloN17N05- 7 2.4 X 10 10 p.r.; D.k. 84R027 

921 1-Ethoxyearbony 1-6-methyl-2,3-trlmethyleneIBolndole-4, '1-dlone 
eaq - + C U;H15N0 4 - C U;HlI)N0 4 - 7 2.4 X 10'0 p.r.; D.k. 84R027 

923 N-Ethylaeetamlde 
'aq - + CHaCONHC2Hs - 6.7 9.8 x 107 'V-r.; C.k.; also detd. at pH 3; reI. to k(eaq - + 670310 

CICH2C02H). 

923 Ethyl aeetate 

'aq + CHaC02C2Hs - 4.6 x 107 b p.r.; D.k. in Ar-satd. soln. 79A117 

2.2 x 107 b p.r.; D.k. 771107 

6.53 5.9 x 107 b p.r.; D.k. in unbuffered soln. contg. 1 x 10-3 670298 
mol L -I EtOH. 

934 Ethyl aery late 
'aq - + H2C=CHC02C 2H/5 - 11 8.7 X 109 f.p.; D.k.; H:!-satd. soln. contg. 10-3 mol L ._\ 111345 

NaOH. 

9216 Ethylamlne 
ell.q - + C2H5 NH2 - 13 1.0 x 106 p.r.; D.k. at 720 nm; calcd. from koh" over a pH 730016 

range: 0.1 mol L -J soln. 

926 Ethyl 2-amlnoaeetate 
eaq - + H2NCH2C02C2H5 ~ 6.7 8.3 x 108 'V-r.; C.k.; reI. to k(eaq - + CICH2C02 -). 670310 

92'1 Ethylammonlum Ion 
eaq - + C 2HsNHa + - 8.5 2.5 X 106 p.r.; D.k. at 720 nm; calcd. from kobl! over a pH 730016 

range; 0.1 mol L -1 soln. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

gZ8 Ethyl eyanoaeetate 
eaq - + NCCH2 C02 C 2Hr; ... 

gIg Ethylene 
ell.q + HzC=CH2 ... 

g80 1,1' -Ethylene-2,2' -blpyrldlnlum Ion 
e"q- + Bp2 + - Bp·+ 

931 Ethylenedlamlnetetraaeetate Ion 
eaq - + [CHzN(CHzCOz ->zlz -

982 Ethyl hydl'opepoxlde 
I!aq - + C2H60 2H - OH-

988 N-Ethylmaleamate Ion 
ea.q - + C:.lHoNHCOCH=CHCOz - -
NEMA·-

984: N-Ethylmalelmlde 
eaq + NEM -- NEM·-

986 1'1 a-Ethynyleetradlol 
eaq + C20H2402 -

986 Flavine mononueleotlde 
eaq - + FMN - FMN·-

93'1 Fluorene 
C"q- I ClaH,o -- CI:lHlO-

938 9-Fluorenone 
elU1 - + C1ltHit0 -+ Ct~HRO-

989 Fluoreseeln dlanlon 
e"q - + F12 - -+ 

94,0 Fluoroaeetate Ion 
e"q - + FCHzC02 - -+ 

941 FluoJ'oaeetone 
eaq - + CH;JCOCHzF -

94Z FluoJ'obenzene 
eaq - + C6 HSF --

943 2-Fluorobenloate Ion 
eaq- + 2-FCoH 4C0 2 - -

pH 

10.92 

6.8 

>11 

7.9 

6.0 

13 

6.0 

12.1 

-9.2 

9.2 

-10 

6.7 

6-10 

-6.5 

'~11 

--11 

k (L mol-I s-I) Comment Ref. 

<3 X 10° 

5.6 X 1010 

6.2 X 10 10 

5.0 X 10 10 

<3 x 106 

S x 10° 

8.5 X 109 

3.8 X 10 10 

2.8 X 10 10 a 

3.3 X 10 10 

3.3 X 10 10 

1.4 X 10 10 

<1.2 X 106 

1.0 X 10° 

3.0 X 107 b 

7 X 107 b 

6.0 X 107 b 

3.1 X 109 

p.r.; D.k. in unbuffered soln. contg. 1 X 10-3 670298 
mol L -J EtOH. 

p.r.; D.k. 771107 

Average of 2 values. 

p.r.; O.k. at 700 nm; counterion Br-. 78A321 

p.r.; D.k.; counterion Br-; value revised in 761169 
184A292). 

p.r.; D.k. in buffered 0.6% BuOH ooln.; "I'A262 
measured k vs. pH; k for HEOTA3 - -4.7 X 

106
, "for H2EOTA2- -1 X 108, at pH 10 and 

6.5-8.5, resp.; J = 0.12. 

p.r.; O.k. at 650 nm in deaerated soln. eontg. 81A374 
0.5 mol L - , tert-BuOH. 

p.r.; O.k. at 700 nm in 801n. contg. terl-BuOH. 720144 

p.r.; D.k. at 700 nm in Boln. contg. terfrBuOH. 720144 

-y-r.; C.k. with Safranine T, in Ar-satd. 801n. 85R203 
cont.l!). O.S mol L -1 ter6-DuOllj rei. t.o k( till.q - + 
Co(en)a:H). 

p.r.; At pH 11.0 k =2.5 X 10 10; N 2-satd. soln. 83A091 
contg. 0.4 mol L - I terfrBuOH and 0.1 mol L - I 

NaCl; 1 0.1. 

p.r., D.k. in 1% Mt:OII ",ulu.; k = 2.2 X 10 10 In 741011 
CTAB (detc. 2.7 X 10 10 by p.b.k.). 

p.r.: D.k. at 700 nm in soln. contg. 0.1 mol L -1 720171 
tert·BuOH. 

p.r.; O.k.; soln. contains 10-2 mol L -I formate 680172 
ion. 

p.r.; D.k.; leobs <2.0 X 106 ; Ie cor. for 1. 650015 

p.r.; J).k. in unbuffered soln. contg. 1 X 10-~ 670298 
mol L -I EtOH; at pH 10.86 Ie = 8.8 X 108• 

p.r.; O.k. at 700 nm in 0.25-1 mol L -1 MeOH 761200 
soln. 

p.r.; D.k. in soln. contg. 0.5 mol L- 1 tl!rl-BuOH 730054 
or 0.2 mol L - ) MeOH; product is 
fl uorocyclohexadieny 1. 

p.r.; O.k. 640138 

p.r.; D.k. 640138 
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TABLg 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

04:4: 3-Fluorobensoate Ion 
taq - + 3-FC6H4C02 - -

04:6 4:-Fluorobensoate Ion 
taq - + 4-FCoH1 COZ - -

946 ~ Fluorohenlonltl'lIe 
eaq - + FCuH4 CN -+ [4-FCoH 1 CNj'-

94:'1 2-Fluorophenoxlde Ion 
eaq - + 2-FCnH40- -+ 

04:8 8-Fluorophenoxlde Ion 
eaq - + 3-FCoH .. 0- -

94:9 4:-Fluorophenoxlde Ion 
eft,q - + 4-FC6H.,0- -

960 6-Fluorouracll 
eaq - + 5-FU -+ 5-FU'-

"61. "'ollc acid 
tft,q- + FH - 'FH2 

062 Formaldehyde 
eaq - + HCHO - OH- + -CHzOH 

963 Formamlde 
e3q - + HCONH2 -

964: Formate Ion 
e ... q - + HC0 2 - -

966 Formic acid 
eaq + HC0 2H -+ 

068 I-(N-Forrnylarnlno)acetophenone 

pH 

-11 

'-11 

10 

'-11 

-11 

~11 

7 

6.0 

7 

7 

6.3 

9.2 

'-10 

5.0 

eaq - + HCONHCuH4COCHa .... 7.6 

96'1 2-( N-Formylamlno )-3' -amlnoproplophenone 

6.7 x 10° 

3.8 x 10° 

1.6 x 10 10 

3.4 x 108 

2.0 x 108 

1.2 x 108 

1.2 x 10 10 

2.2 X 10 10 

1.8 X 107 b 

6.3 X 107 h 

1.4 X 108 

1.8 X 10 10 

e3 <) - + HCONHC 6 H"COCH2 CHzNH 2 2.0 x 10 10 

068 N-Formylglyelne, negative Ion 
eaq - + HCONHCH2 C02 - -

969 N-Fol'mylkynurenlne 
eaq - + FK - FKH' 

10.5 

7.6 

060 2-(N-Formyl-N-methylamlno)acetophenone 

2.9 X 107 

2.0 X 10 10 

eaq - + HCON(CHa)CnH.ICOCH3 -+ 7.6 1.8 x 10 10 
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Ref. 

p.r.; D.k. 640138 

p.r.; D.k. 640138 

p.r.; D.k. at 720 nm in Ar-satd. soln. contg. 761194 
Ba(OH}z. 

p.r.; D.k. 640138 

p.r.; D.k. 640138 

p.r.; D.k. 640138 

p.r.; D.k. at 600 nm in soln. eontg. tert.-BuOH 720049 
and Na2S0'1; at pH 9 and 11 Ie = 5.7 X 109 

and 5.0 x 10\), resp.; 1 = 0.05. 

p.r.; D.k. at 700 nm in soln. contg. 0.5 mol L -I 761060 
tert.-BuOH; pKa. = -2.3, 8.26; at pH 12.0 Ie = 
1.1 x 10 10. 

p.r.; D.k. at 650 nm in Ar-satd. soln. 710924 

p.r.; D.k. at 578 nm; conen. 2 X 10-1 mol L - t. 630073 

p.r.; D.k. at 600 nm; Ie increases with pressure 
- 6.4 khar (6.4 x 108 N/m2

). 

720298 

p.r.; D.k. in soln. contg. 0.5 mol L -I tert-BuOH 710414 
and borate buffer. 

p.r.; No effect of 10- 2 mol L -I formamide on 
d.k. 

p.r.; D .k. at 578 nm. in soln. contg. 1 mol L- 1 

formate ion. 

670054 

630073 

p.r.; D.k. at 578 nm, concn. 1.1-21 X 10-3 mol 630073 
L -I; contribution of unionized add alone. 

p.r.; D.k. at 700 nm in soln. eontg. 10-3 mol 
L -I phosphate buffer and 0.1 mol L - I tert
BuOH. 

p.r.; D.k. at. 700 nm in soln. cont.g. 1O-:! mol 
L -I phosphate buffer and 0.1 mol L - I tert
BuOH. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 700 nm in soln. contg. 1O-~ mol 
L - I phosphate buffer and 0.1 mol L - I tert
BuOH. 

p.r.; D.k. at 700 nm. 

771099 

771099 

713052 

771099 

771099 
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T ABLI~ 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

061 D-Fruetose 
ea(l- + CoH,zOo -+ 

001 D-Fructose-l,O-dlphollphate 
eaq - + C6HI4012P2 -+ 

903 Fumarate ion 
faq - + trang..-OzCCH=CHCO z - -+ 

[-02CCHCHCOz -J.-

004 Furadantln 
eaq - + N0 2F -+ N02F·-

90& Furamazone 
e&q - + NOzF - NOzF·-

066 Furan 
eaq - + C .. H"O -+ 

901 D-Gaiactoaamine 
eaq - + GINHz -+ 

008 D-Galactose 
e"'q - + C 6 H 1Z0 6 -+ 

969 D-Glucosamlne 
eaq - + GlcNHz -+ 

070 Glucose 
f,.q + glucose -+ 

011 Glucose-I-phosphate 
e ... '1- + C6H J30 gP -+ 

U71 D-Glucoae-8-aulrate Ion 
e ... q - + C6 H 1!lOoS- -

918 D-Glucose-O-sul'ate Ion 
ell.q - + C 6 H IZO OS- -

074 D-Glucuronate Ion 
eaq - + HOCH2 (CHOH)4 C02 - -

076 Glutamate Ion 
.eaq - + Glu- -+ 

076 Glutamylglutamylglutamate ion 
f"" - + GluGluGlu -+ 

911 Glutathione 
ell.q - + GSH - HS- + G· 

018 Glutathione, oxidized 
e ... q - + GSSG -+ GSSG·-

pH 

7 

7 

8.5 

13 

7 

7 

7.94 

6.5 

7.7 

-7 

-7 

6.5 

6.5 

5.7 

7 

6.3 

7.2 

7 

4.5-7.9 

1 X 107 

2.6 X 108 

7 . .1 X 109 

7.4 X 109 

7.5 X lOll 

3.3 X 10 10 

3.0 X 106 

3.5 X 107 

<4 X 106 

<3 x 10" 

1.8 X 107 

6.6 X 107 

2.3 x lOti 

4.5 X lOll 

S.7 X 109 

5.0 x 109 

2.7 x 101) 

Ref. 

p.r.; D.k. at 660-700 nm. 79A366 

p.r.; D.k. 79A366 

Average of 2 values. 

p.r.; D.k. at 600 nm; counterion Na+; Ie cor. for 84A459 
1. 

p.r.; D.k. at 578 nm; product identified by aba. 640044 
spectra [730097J. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. at 650 nm. 

p.r.; D.k. at 650 nm. 

p.r.; D.k. at 720 nm. 

p.r.; D.k. at 050 nm in deaerated soln. 

p.r.; D.k. at 510 nm; no significant reaction at 
solute concn. 5 X 10- 4_5 X 10-2 mol L- 1• 

p.r.; D.k. at 650 nm in deaerated solution. 

p.r.; D.k. at 650 nm. 

p.r.; D.k. at 650 nm. 

p.r.; Conen. 10- 1 mol L -I. 

p.r.; D.k. at 720 nm; pK = 2.13, 4.31, 9.85. 

p.r.; D.k. at 578 nm. 

p.r.; D.k. at 700 nm in buffered soln. contg. 1 
mol L -I tert-BuOH; Ie = 5.8 )( lOR at pH 9.6. 

731018 

731018 

650018 

703081 

78A146 

660011 

79AZ9a 

650391 

79A298 

78A146 

78A146 

700509 

660011 

640048 

741058 

p.r.; D.k. at 700 nm in soln. eontg. --0.1 mol 730090 
L -I tert-BuOH; pKa = 2.1, 3.6, 8.8, 9.7; at pH 
12.7 Ie = 4.7 X 108

. 

Aver:.lge of 3 values. 

p.r.; Deaerated soln. 773089 

p.r.; D.k. at 580 nm in soln. contg. 2 x 10-3 

mol L -\ tert-BuOH. 
720380 
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T AI3I.E 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-I) Comment Ref. 

9'18 Glutathione, oxldbed-Continued 
6.8 3.4 X 10° p.r.; D.k. at. 700 nm in soln. cont,;. ···0.1 mol 720388 

L -I tert-BllOH; pK = 3.15, 4.03, 8.57, 9.64. at 
pH 12.6 Ie = 2.1 X 109• 

9'19 Glyclnamlde, conjugate add 
eaq - + H3 N+CH2 CONHz .... 6.5 2.1 X 10° p.r.; D.k.; 90% deamination; pKa = 7.9. 713052 
·CHzCONHz + NH3 

980 Glyclnamlde 
ell.q- + HzNCHzCONHz .... 11.4 2.8 x 108 p.r.; D.k. 713062 
·CH2CONHz + NH3 

981 Glycine 
ell.'1- + Gly - 8.8 x 108 Average of 3 values. 

7.0 1.0 x 107 "{-r.; C.k.; reI. to k(ell."- + BrPhOH). 720.027 

6.2 8.3 X 106 p.r.; D.k. 110182 

6.4 8 X 106 p.r.; D.k. at 720 nm. 660011 

981 GlYCine, negative Ion 
ea.q + HzNCH2C02 11.8 1.7 x 106 p.r.; D.k. 710782 

988 Glycine anhydride 
eN - + -:CH2CONHCH2CONH- .... 9.2 1.7 x 10° p.r.; D.k. at 700 nm in !loin. cont,. 0.2 mol L- 1 710564 
[- HCOCH2NHCOCH2-]·- tert-BuOH and borate buffer. 

984 Glycolaldehyde 
ell.q - + HOCHzCHO .... HOCHzCHO- 2.3 x 10° ,,{-r.; C.k., obs. G(Hz), assume ratio of H addn. 82G238 

to H abstr. = 0.31; reI. to Jc(ea.q - + H+). 

986 Glycolamlde 
eaq - + HOCHzCONHz .... 8.5 2.9 x 108 p.r.; D.k. at 700 nm in !loIn. cont,. tert-BuOH. 751053 

986 Glycolate Ion 
ea.q - + HOCH2C02 - .... 7.0 8.2 X 106 p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 751063 

unexpected high value may be due to impurity. 

98'1 Glycolic add 
e ILq - + !IOCHZC02H .... OH- + 3-4 4.3 x 108 "{-r.; C.k.; ratio of formn. of H' (and. 720057 
HOCHzCO HOCH2C02 -) to OH- (and HOCH2 CO) 

< <0.1; reI. ro k(ell.(l- + H+) = 1.6 x 10 10
; 1 

= 0.05. 

988 Glycylalanlne 
ell.q - + GlyAla .... 3.0 x 108 Average of 2 values. 

6.1 3.1 X 108 p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -J tert-BuOH. 

6.2 2.9 x 108 p.r.; D.k. at 720 nm; solute is 01.. 673005 

989 Glyeyl-p-alanlneamlde, conjugate add 
eaq + (GlY-!3-AlaNH2)H+ .... 6.0 1.4 X 109 p.r.; D.k. at 700 nm in buffered soln. contg. 1 741058 

mol L -1 tert-BuOH. 

990 Glycyl-j:S-alanlneamlde 
ea.q - + Gly-p-AlaNH2 .... 12.0 3.3 x 108 p.r.; D.k. at 700 nm in buffered soln. contg. 1 741058 

mol L - 1 tert-BuOH. 

991 Glyeyl-p-alanlne 
eaq - + Gly-p-Ala .... 6.4 6.5 x 108 p.r.; D.k. at 700 nm in buffered soln. contg. 1 741068 

mol L - J tert-BuOH. 

992 Glyeyl-p-alanlne, negatlve Ion 
ell.q - + Gly-p-Ala- - 11.3 6.3 x 107 p.r.; D.k. at 700 nm io buffered solo. contg. 1 741058 

mol L -1 tert-BuOH. 

993 L-Glycylaspal'aglne 
eaq - + GlyAsn .... 5.33 5.4 x lOR p.r.; D.k. at 720 nm; at pH 11.41 k = 8 X 107

• 673005 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

004 Glyeylaspartle add 
eaq - + GlyAsp .... 

006 Glyeylglutamle add 
el\q + GlyGlu .... 

000 Glycylglyelne 
eaq - + GlyGly .... 
·CHzCONHCHzCOz - + NHa 

00'1 Glyeylglyclne, negative Ion 
e&q - + GlyGly- .... 

pH 

5.8 

5.7 

5.9 

6.4 

6.4 

10.9 

13.1 

11.75 

998 Glyeylglyelne amide, eonJugate aeld 
eaq - + (GlyGlyNHz)H+ - 5.7 
·CHzCOGlyNHz + NHg 

900 Glycylglyelne, ethyl estel', eonJugate aeld 

e/l.q ++ 5.9 
HaN CHzCONHCHzC0 2CzHIj-+ 
·CHlICOClyOEt + NH3 

1000 GlycylglyeylaJanlne 
eaq - + GlyGlyAla -

1001 Glycylglyeyl-p-alanlne 
e&q - + GlyGly-p-Ala -

6.1 

5.5 

1002 Glyeylglyeyl-p-alanlne, negative Ion 
eaq + GlyGly-J3-Ala - - 12.2 

1003 Glyeylglyeylglyeine 
ea.q- + GlyGlyGly - ·CHzCOGlyGly 6.1 
+ NHa 

1004 Glycylglyeylglyclne, negative Ion 

6.1 

6.0 

ea,q - + GlyGlyGly- -+ 10.9 

11.1 

1005 Glycylglycylglyclne amide, eonju«ate acid 

3.8 X lOR 

3.0 X 108 

2.2 X 108 

3.7 X 108 

2.5 X 108 

3.4 X 108 

2.4 X 107 

4.9 X 107 

5 X 107 

4.2 x 10° 

4.0 x 109 

8.6 X 108 

2.3 X 108 

1.8 X lOll 

9.0 X 108 

3.4 ;< ]OR h 

9 X 107 b 

e"q - + (GlyGlyGlyNHz)H+ -+ 5.0 7.4 X 109 

·CHzCOGlyGlyNHz + NHg 

1008 Glyeylglycylglyeylglyclne 
eaq + (GlY)4 -
·CHzCOGlyGlyGlyO- + NHa 

6.0 

5.9 2.6 X 10° 

Ref. 

p.r.; D.k. at 550 nm in Ar-s!l.t.d. tlnblltT~rf!d soln. 751045 
contg. 0.1 mol L - I tert-BuOH. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -j tert-BuOH. 

Average of 4 values. 

p.r.; O.k. at 550 nm in Ar-satd. unbuffered soln. 151045 
contg. 0.1 mol L -, tert-BuOH. 

p.r.; D.k. at 700 nm; 80% deamination. 

p.r.; D.k. at 720 nm. 

p.r.; D.k. 

p.r.; D.k. at 550 nm in soln. contg. tert-BuOH; 
pKa = 8.26. 

p.r.; O.k. at 700 nm. 

p.r.; D.k. at 720 nm. 

p.r.; D.k. at 700 nm; 80% deamination; at 
pH 11.4 k 1.7 x lOll. 

p.r.; O.k. at 700 nm; ~ 85% deamination; at 
pH 11.4 k = 1.7 X 109. 

713052 

673005 

650389 

771122 

713052 

673005 

713052 

713052 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -I tert.BuOH. 

p.r.; D.k. at 700 nm in buffered soln. contg. 1 
mol L -, tert-BuOH. 

p.r.; D.k. at 700 nm in buffered soln. contg. 1 
mol L -, tert-BuOH. 

741058 

741058 

p.r.; D.k. at 550 nm in Ar-satd. 11nbuffered soln. 751045 
contg. 0.1 mol L -I tert-BuOH; pK = 3.225, 
8.090. 

p.r.; D.k. at 700 nm: ~ 90% deamination. 

p.r.; D.k. at 720 nm. 

p.r.; D.k. at 700 nm. 

p.r.; O.k. at 720 nm. 

p.r.; O.k. at 700 nm; ~ 70% deamination; at 
pH 11.2 k = 1.5 X lOll. 

Average of 2 values. 

713052 

673005 

713052 

673005 

713052 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L - J tert-BuOH. 

p.r.; D.k. at 700 nm in buffered soln. contg. 
mol L -I tert-BuOH. 

741058 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

100'1 Glyeylglyeylglyeylglyelne, negative Ion 
ell.q - + (Gly 4)- -

11.5 

10.2 

1008 Glyeylglyeylglyeylglyelne amide, eonJugate aeld 
taq - + (Gly 4NH::)H+ -+ 6.3 8.8 x 109 

'CH2 COGlyGlyGlyNHz + NHa 

1009 G lyeylglyey 19lyey 19lyeylglyelne 
ea.q - + (Glys) -+ 

·CHzCOGlyGlyGlyGlyO- + NHa 
6.0 

6.1 

1010 Glyeylglyeylglyeylglye;ylglyelne, negative Ion 

4.0 X 1011 b 

(laq - 1- (CIY6)- ~ 8.S x lOB 

1011 Glyeylglyeylleuelne 
ell.q - + GlyGlyLeu -+ 

1012 Glyeylglyeylphenylalanlne 
en.q- + GlyGlyPhe -
'CHzCONHCH(CH2C6 Ho)CO:: - + 
NH3 

11.5 

11.2 

6.1 

6.1 

1018 Glyeylglyeylphenylalanlne, negative Ion 
eaq - + GlyGlyPhe- - 9.1 

1014: GlyeylgJyeylpl'ollne 
ta.q - + GlyGlyPro -+ 

1016 Glyeylglyeyltl'yptophan 
ea.q - + GlyGlyTrpH -+ 

6.2 

6.0 

1018 Glyeylglyeyltl'yptophan, negative Ion 
t::a.q - T GlyGlyTrp- -- 11.0 

101'1 Glyeylhlstldlne 
e .. q + GlyHis - 7.5 

1018 Glyeylhlstldtne, eonJugate aeld 
ea.q + GlyHisH t -+ GlyHisH' 4.16 

1019 Glyeylhlstldlne, negative Ion 
eaq - + GlyHis- -+ 11.30 

1020 Glyeyllsoleuelne 
ea.q - + Glylle -+ 

1021 Glyeylleuelne 
eaq - + GlyLeu -
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5.6 

5.5 

8.0 X lOR 

5.6 X 108 

3.8 X 108 

8.0 X 108 

7.7 X lOR 

1.3 X lOR 

6.2 X 108 

4.0 X nl) 

1.3 X 107 

2.7 X 108 

Ref. 

'Average of 2 values. 

p.r.; O.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -1 tert-BuOH. 

p.r.; O.k. at 700 nm in buffered 80ln. contg. 1 
mol L -I tert-BuOH. 

741058 

p.r.; O.k. at 700 nm; --55% deamination; at pH 713052 
9~7 Ie = 3.7 X lOo. 

p.r.; O.k. at 550 nm in Ar-satd. soln. contg. 
0.1 mol L -1 tert-BuOH. 

p.r.; D.k. at 700 nm in buffered soln. contg. 1.0 
mol L -1 tert-BuOH. 

Average of 2 values. 

p.r.; O.k. at 550 nm in Ar-satd. soln. contg. 0.1 
mol L - I tert-BuOH. 

p.r.; O.k. at 700 nm in buffered 801n. contg. 1.0 
mol L - I tert-BuOH. 

751045 

741058 

751046 

741058 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -I tert-BuOH. 

p.r.; O.k. at 700 nm in soln. contg. tert-BuOH; 741083 
at pH 5.7 45% deamination, 55% addn. to ring. 

p.r.; O.k. at 700 nm in soln. contg. tert-BuOH. 741083 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -1 tert-BuOH. 

p.r.; D.k. at 550 nm in soln. contg. tert-BuOH. 771139 

p.r.; D.k. a.t 550 nm in ~oln. eontg. tert-BuOH.; 771130 

Ie cor. for 1. 

p.r.: O.k. at 550 nm in soln. contg. tert-BuOH; 771122 
pKn. = 6.79, 8.20; kohs = 1.0 x 10°; values at 
other pH reported; 50% deamination. 

p.r.; D.k. at 550 nm in soln. cont.g. tert-BuOH; 771122 
pKa. = 6.79, 8.20; see paper for product anal. 

p.r.; D.k. at 550 nm in soln. contg. terl-BuOH; 771122 
see paper for product anal. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -I tert-BuOH. 

Average of 3 values. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -1 tert-BuOH. 
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TAAI.fi: 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1021 Glyeylleuclne-Continued 

1022 Glyeylleueyltyroslne 
ea " - + Gly LeuTyr -+ 

1023 Glycylmethlonlne 
ea ,,- + GlyMet -+ 

1024 Glycylphenylalanlne 
eaq + GlyPhe -+ 

1026 L-Glyeylphenylalanylglyelne 
6aq + GlyPheGly -+ 

pH 

6.46 

5.9 

6.1 

6.1 

6.7 

5.9 

6.7 

5.5 

1026 Glyeylphenylalanylglyelne, negative Ion 
eaq + GlyPheGly- 11.6 

1021 Glycylpl'oUne 
ea.q - + GlyPro -+ 

1028 Glyeylsareoslne 
eaq - + GlySar -" 

1029 Glyeylsal'eoslne, negat.ive Ion 
ea.q - 1- Gly5ar- .... 

1080 Glycylserlne 
f! .. '1 - + G1Y~f'!r -+ 

1031 Glyeyltryptophan 
e:\q - + GlyTrpH -+ 

1082 Glyeyltryptophan, negative ion 

6.66 

6.4 

11.3 

R2 

6.0 

5.6 

6.37 

6 aq + ClyTrp- ~ 11.0 

1083 Glyeyltryptophanylglyelne 
6aq - + GlyTrpGly -+ 6.0 

1034 Glyeyltryptophanylglyelne, negative Ion 
eaq - + GlyTrpGly- -+ 11.0 

1036 Clyeyltyroeine 

ea.q + GlyTyrOH -+ 

2.8 X 108 

9.2 X lOR 

3.7 X 108 

6.1 X lOll h 

5.4 X lOll 

6.9 X 108 

1.0 X lUR 

a.7 x 108 

4.9 X 108 

3.8 X 108 

4.5 X 108 

4.5 X 108 

7.4 x 107 

8.0 X 108 

1.8 X 108 

Ref. 

p.r.; D.k. at 720 nm: at pH 8.74 anti 8.D4 Ie = 7 673005 
X 10'1 and 6.5 x 10", reap.; L isomer. 

p.r.; D.k.; solute is L-isomer. 650389 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. tert-BuOH. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -1 tert-BuOH. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
eontg. 0.1 mol L ~ I tert-BuOH. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 741083 
at pH 5.9 50% deamination, 50% addn. Ie = 
1.3 X 108 at pH 9.4; pKa = 3.1, 8.2. 

p.r.; D.k.; solute is L-isomer. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 
at pH 5.5 40% deamination, 50% addn. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 
Q.t pH S.S 40% doamination, SO% addn. 

Avera.ge of 2 values. 

650389 

741083 

741083 

PI'; n.k. d. 5FiO nm in Ar_A.~t.iI unhl1ff~:rpd " .... In "')104,6 

contg. 0.1 mol L -1 tert-BuOH. 

p.r.; D.k. at 720 nm; solute is I.-isomer. 673005 

p.r.; D.k. at 700 nm in buffered soln. contg. 1 
mol L --I tert.BuOH. 

p.r.; U.k. at 7UU nm in buffered soln. contg. 1 
mol L -( tert-BuOH. 

741058 

741058 

p.r.; D.k. llt 550 nm in Ar-elltd. unbuft'erod soln. ,.S1045 

eontg. 0.1 mol L -I tert-BuOH. 

Average of 3 values. 

p.r.; D.k. at 550 nm in buffered soln. contg. 
tert-BuOH. 

771139 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
cont.g. 0.1 mol L -I tert-BuOII. 

p.r.; D.k. a.t 720 nm, 

p.r.; D.k. a.t GSO nm in buffered ~oln. c.oot.S;. 

tert-BuOH; k cor. for 1. 

p.r.; D.k. at 550 nm. 

p.r.; D.k. at 550 nm; Ie cor. for 1. 

Average of 2 values. 

673005 

771139 

771139 

771139 
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606 BUXTON ET AL. 

TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1036 Glyeyltyroslne-Continued 

1086 Glyeylvallne 
e&q - + GlyVal -

1081 Glyoxylle add 
elLq - + HCOC02H - OH- + 
·COCHO 

1038 Guanidine 
en.q + H zNC(=NH)NH2 -

10.80 Guanine 

eaq - + G -

104:0 Guan081ne 

e",,- + G -

104:1 Guanosine 6'-monophosphate 
eaq - + GMP'" 

1042 Hematoporphyrin 
eaq - + C:H H;lsN 40 6 ... 

104:3 Hexadeeanoate Ion 
eaq- + CH3(CH2 )14C0 2 - -

10.4: Hexadeeylpyrldlnlum Ion 
ea " - + C 16H!l3PyH+ ... 

pH 

5.7 

6.13 

5.5 

5.97 

3-4 

11.9 

1 

6.7 

8 

7.0 

6 

1046 Hexadeeyltrlmethylammonlum Ion 

e",,- + CTAB - 7 

3.8 X lOR 

4.1 X lOR 

12.6 X 108 

2.6 X lOR 

2.6 X lOR 

1.3 X 1O\) 

1.6 X lO" 

6.0 X 10° 

1.5 X 10 tO 

1 X 107 

7.0 X lO" b 

2.6 X 10tO b 

104:6 tra,..',tra,.. ... 2,4:-Hexadlenoate Ion (Sorbate Ion) 
eaq - + CH3CH=CHCH=CHCOz - - 9.2 5.8 X 109 

[CHgCHCHCHCHCOz -].-

104:1 tra,..',tra" .... 2,4:-Hexadlenole add 
caq -I CHaCH=CHCH=CHC0 2H -'" 2.0-3.'7 

[CH:1CHCHCHCHC02H]·-

104:8 Hexaftuorobenzene 
eaq - + C6F 6 -+ F- + CoF 5 ~6.5 

2.9 x 10 10 

2.0 X 10
10 

p.r.; O.k. at 550 nm in unbuffered soln. eontg. 
0.1 mol L - I tert-BuOH. 

p.r.; D.k. at 720 nm; solute is L-isomer. 

Average of 2 values. 

Ref. 

151045 

673005 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -I tert-BuOH. 

p.r.; D.k. at 720 nm; solute is DL-isomer. 673005 

')'-r.j C.k.; ratio of formn. of H· Jand 720057 
CHOCO~ -) t.n OH- (::tnd CnOCO) < <0.1; ~nr. 
for pK (3.30); reI. to k( eaq - + H+) = 1.6 x 
10 10

; 1= 0.05. 

p.r.; D.k. at 720 nmj values for Ie from graph. 6600n 
at pH 11.1 Ie = 1.9 X 108

, at pH 6.1 Ie = 2.5 X 

108 . 

p.r.; D.k.; little change in Ie on addn. of 733013 
surfactants; at pH 11 Ie = 2.0 X 109

. 

p.r.; O.k. at 700 nm; pK = 1.6, 9.2, 12.4. 751060 

p.r.; O.k. 751084 

p.r.; D.k. at 600-650 nm in Ar-satd. soln. contg. 141040 
0.1 mol L -1 tert-BuOH; at pH 13 Ie = 2.5 X 
1010. 

p.r.; Unreactive 731142 

p.r.; D.k. at 600 nm in soln. contg. 0.2 mol L - t 741130 
tert-BuOH. 

p.r.; D.k. 682104 

p.r.; D.k.j conen. < CMC. 733013 

p.r.; D.k. in soln. contg. 0.1 mol L -1 tert-HuUH. 761113 

p.r.; C.k. in soln. contg. 0.1 mol L -I tert·BuOH; 161113 

reI. to k(e"q- + H+). 

p.r.; D.k. in soln. contg. 0.5 mol L - t te,t-BuOH 730054 
or 0.2 mol L -1 MeOH. 

1049 6,1 ,1,12,14:,I4:-Hexamethyl-l,4:,8,11-tetraazaeyelotetradeea-4:,ll-dlene, eonjugate dladd 
eaq- + 4,1l-dieneN 4H2

2 + - 7 1.2 X 1010 p.r.; D.k. at 700 nm in soln. contg. 1 mol L- 1 

(4,1l-dieneN4H21·+ ten-BuOH; counterion CFa803 -j pH study, 
value from graph. 

1060 6,1,1,12,14:,I4:-Hexamethyl-l,4:,8,11-tetraazaeyelotetradeea-4:,ll-dlene 
eaq - + 4,1l-diene - 12 2 X 109 p.r.; D.k. at 700 nm in soln. contg. 1 mol L- 1 

tert-BuOH; counterion CF 3803 -; pH study, 
value from graph. 
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RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 607 

TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1061 Hexyl 8ulfat.e ion 
ea,q - + CH3(CH2)o0803 - -+ 

1062 Histamine, conjugate dlaeld 
e ... q - + ImH+CH 2CH2 NH 3 + -

1063 Histidine 
eaq - + His -

1064: Histidine, c.onJugate monoaeld 
ea.q - + HisH+ -+ 

1066 Histidine, negative Ion 
eaq- + His- -+ 

1066 HIstldylhlstldlne 
!f'''I- + HiaHie -+ 

1067 Hlatldylhlatidlne, negative Ion 

pH 

6 

5.3 

8.02 

'-7 

4.82 

11.04 

6.83 

eaq - T HlsHls- - 11.0 

1068 Homoc.Y8teine thiolaetone 
eaq - + C,.H7N08 -+ NH3 

1069 Homocystine 
ellq - + !-0:.>.CCH(NH3 +)CH2CH2SJ2 6.90 

1080 13-Hydroperoxyllnoleate Ion 

eaq - + 13-HOPD -+ 8.2 

1061 9-Hydroperoxyllnoleate Ion 
faq - + 9-HOPD ....,. 8.2 

1062 18-Hydroperoxyllnolenate Ion 
eaq - + l3-HOPT ....,. 8.2 

1063 9-Hydropel'oxyllnolenate Ion 
t"'q - + 9-HOPT -+ R2 

1064 Hydl'oqulnone, dlanlon 
!faq + 4- -OC6H40- -+ 

1066 8-Hydroxy-benzoate lon, dlanlon 
taq - + 3-(-0)C6H4C02 - -+ 

1066 4:-Hydroxybenzoate lon, dlanlon 
eaq + 4-CO)C6H4C0 2 - -+ 

1067 8-Hydl'oxy-2-butanone 
taq - + CHgCOCH(OH)CHg -+ 

13 

-11 

-11 

3.7 x 108 

6 . ../ x 107 

6.7 x 107 

o x 107 

2.8 x lOll 

5.1 x 10' 

3.7 x 10 10 

9 x log 

6.1 x 101) 

6.6 x 109 

8.9 X 109 

5.4 x log 

<1 x 107 

1.1 x 109 

4.0 x 108 

6.0 x IOU 

p.r.; D.k. at 650 nm in eoln. contg. to-a mol 
L - I glucose; concn. 3 x 10- 1 mol L - I, 

counterion Na +. 

Ref. 

773034 

p.r.; D.k. at 720 nm; Ie decreases with pH; addn. 79A413 
of heparin does not change Ie; pK = 5.8, 9.7. 

Average of 2 values. 

p.r.; D.k. at 550 nm in soln. contg. tert-BuOH; 771122 
pKSL = 6.0, 9.17; see paper for product anal.; at 
pH 6.52 Ie = 9.0 X lOR. 

p.r.; D.k. at 720 nm; at pH 8.58, Icoh .. = 4.5 x 000011 

107
. 

p.r.; D.k. at, 550 nm in 1I01n. contg. t«rt.RuOH: 771122 
pKI1 = 6.0, 9.17; see paper for product anal. 

p.r.; D.k. at 550 nm in iSoln. contg. tert-BuOH; 711122 
pK:l. 6.0, 9.17; see paper for product anal.; at 
pH 10.24 Ie = 5.3 X 106 • 

p.r.: D.k. at 720 nm: at pH 5.5, 7.3 and 8.37 Ie 673005 
= 7.9 x 109, 1.3 x 101) and 2.85 X 108, resp; 
pKa = '-2, 5.4, 6.5, 8. 

p.r.; D.k. at 720 nm. 673005 

p.r.; D.k. in Ar-iSatd. soln. 741029 

p.r.; D.k. at 720 nm. 660011 

p.r.; D.k. at 680 in Nz-satd. soln. contg. 6.5 x 82A451 
10-2 mol L -I 2-PrOH. 

p.r.; D.k. at 680 in Nz-satd. soln. contg. 6.5 x 82A451 
10-2 mol L -l 2-PrOH. 

p.r.; D.k. at 680 in Nz-satd. soln. contg. 6.5 x 82A451 
10-2 mol L - J 2-PrOH. 

p.r; D.k. at 680 in Nz-sa.td. soln. cont.g. 6.5 X S2A1Sl 
10-2 mol L - t 2-PrOH. 

p.r.; pK = 10.3.5, 11.5. 640044 

p.r.; D.k.; pK", 4.06, 9.92. 640138 

p.r.; D.k.; pKa = 4.48, 9.32 640138 

p.r.; D.k. at 720 nm. 680249 
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608 BUXTON ET AL. 

TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Readion 

1088 Hydroxyeyeloheptatrlene 
eaq - + c-C7H70H - C7H8 0H 

1089 2-Hydl'oxyethyl aeetate 
eaq - + CHaC02CH2CH20H -+ 

pH 

2.6 X 107 

10'10 1-(2-Hydroxyethyl)-J-methyl-&-nltl'omldaJlole 
eaq - + HOCH2CH2Im(CHa)N02 - 3.7 X 1010 

RN02·-

3.0 X 10 10 

4.5 X 1010 

10'11 1-(I-Hydroxy-8-methoxYPl'opyl)-I-nltrolmldazole 
tJl,q - + CH:~OCH2CHOHCH2ImN02 3.0 x 10 10 

-+ RN02 '-

10'12 ~Hydroxy-I-nltrobenzoturan 

eaq - + N02F - N02F·-

10'18 &-Hydroxy-I-nltrobenloful'an 
eJl,q- + N02F -+ N02F·-

10'14: 6-Hydroxy-l-nltrobenJlofuran 
eaq - + N02 F -+ N0 2F·-

10'1& '1 -Hydl'oxy-Z-nltrobenJloful'an 
eaq - + N02F - N02F·-

10'16 6-Hydroxy-&-nltl'othrmlne 
eaq - + TN02 (OH) -+ TN02(OH)-

7 

7 

7 -2 X 10 10 

7 

2 X 10 10 

10'1'1 8-Hydroxy-&-nltrothrmlne, eonJugate base 
eaq - + TNOz(O-) - TN02(0-)- 1.6 x 10'0 

10'18 p- H,.droJOC:,.p hen,.1-- ~-Dslueop)"pa.noBlde 

eaq + C'2H1607 - '-7 -1 X 107 

10'19 3-(p-Hydroxyphenyl)proplonate Ion 
eaq - + 4-HOC6H,,(CH2)2C02- - 7.0 

1080 3-(p-Hydroxyphenyl)proplonate lon, dlanlon 
eaq - + -OC6H,.CH2CH2C02 - -+ 12.5 2.1 x 107 

1081 L-Hydroxyprollne 
eaq - + Hyp -+ 

1082 2-HydroxYPl'oplonamlde 
eaq - + CHaCHOHCONH2 -

1083 Hydroxyurea 
ea.q - + HONHCONH2 -+ 

[HONHCONH21·-
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7.0 4.5 X 107 

7.0 1.9 x 108 

6.S 4.8 x 108 

Ref. 

p.r.; O.k.; non-conducting product E{316 nm} = 710710 
4200 L mort cm-'. 

p.r.; O.k. at 700 nm. 751126 

Average of 2 values. 

p.r.; O.k. at 625 nm in Nz-satd. lIoln. contg. 
0.2 mol L -I tert-BuOH. 

p.r.; O.k. at 580 nm in N2-satd. lIoln. contg. 
mol L -1 tert-BuOH and 10-!J mol L -1 

NaHP04 • 

p.r.; O.k. at 625 nm in N2-satd. soln. contg. 
0.2 mol L -I t..,rt-DuOII. 

p.r.; Electron adduct formed in Ar-satd. soln. 
contg. 0.1 mol L -1 2-PrOH and 10-2 mol L- 1 

phosphate buffer. 

p.r.; Electron adduct formed in Ar-satd. soln. 
contg. 0.1 mol L -1 2-PrOH and 10-2 mol L- 1 

phosphate buffer. 

p.r.; Electron adduct formed in Ar-satd. soln. 
contg. 0.1 mol L -, 2-PrOH and 10-2 mol L- 1 

phosphate buffer. 

p.r.; Electron adduct formed in Ar-satd. soln. 
contg. 0.1 mol L -1 2-PrOH and 10-2 mol L- 1 

phosphate buffer. 

751067 

141135 

751067 

82R087 

82R087 

82R087 

82R087 

p.r.; C.k.; obs. formn. of ·80 .. - at 465 nm; pK.. SOA210 
= 4.3 for TN0 2(OH), pKa for radical ion - 2.5 
(condy. method); reI. to k(eaq - + 8 2 0 8

2 -). 

p.r.; C.k.; obs. formn. of -80 4 - at 465 nm; reI. 80A210 
to Ie( ell.q + 8 20 8

2
-). 

p.r.; O.k. 

p.r.; O.k. at 690 nm in soln. contg. '-0.1 mol 
L -J tert-BuOH; pKII. = 4.6, 10.1. 

p.r.; O.k. 

p.r.; O.k. at 720 nm; at pH 10.S Ie = 1.1 X 107. 

p.r.; O.k. at 700 nm in soln. contg. tert-BuOH. 

p.r.; O.k. at 600 nm in deaerated soln. contg. 
tert-BuOH or 2-PrOH. 

710480 

730003 

730003 

660011 

751053 

80A349 
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TARLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 8- 1) Comment Ref. 

10S4: Hypoxanthine (Purln-6-one) 
e,,'1 - + HxOH - HxO-- 6.6 1.7 x 10 10 p.r.; D.k. at 578 nm. 6400"'4 

IOS6 Imlda.ole 
ea.q + Im- !.! X 107 Average of 2 values. 

10.9 2.0 X 107 p.r.; D.k. at 700 nm in soln. contg. '-1 mol L- 1 751066 
tert-BuOH over 1 atm Ar. 

11.5 2.4 X 107 p.r.; D.k. at 720 nm. 660011 

10S6 Imldazollum Ion 
ea.q- + ImH+ - 3.g X 109 Average of 2 values. 

6 3.4 X 109 p.r.; D.k. in buffered soln. contg. 10-2 mol L- 1 680316 
MeOH and Na,zSO,.; pK = 7.05; 1 = 0.1. 

6.3 4.3 x 109 p.r.; D.k. at. 720 nm. 660011 

108'1 Imlnodlaeetate Ion 
ell.q - + HN(CHzCOz)zZ- - 10.5 1.2 X 107 p.r.; D.k. in soln. contg. 0.1 mol L -I tert-BuOH 81AH8 
[HN(CH2C02)2J-3- and 0.01 mol L -\ IDA; at 0.25 mol L -1 and pH 

8 Ie 1.7 X 107 . 

1088 Indlgotetra8ulfonate Ion 
ea,q- + ITS"- - 6 7.1 X 101) )I-r.; C.k., counterion K+; reI. to k(ea.<\- + 680059 

NzO). 

1089 Indole 
ea.q - + In - ~.9 x 108 Average of 2 values. 

11 2.6 x 108 p.r.; D.k. in II z-311.td. 301n. 720G41 

7.7 1.9 X 108 p.r.; D.k. at 635 nm. 690459 

1090 Indole-3-aeetate Ion 
fO"'Y + 3-InCH:i\CO Z 11 1.7 x 108 f.p.; D.k. in H~-sa.td. soln. 120541 

1091 Indole-3-proplonate Ion 
eaq - + 3-InCHzCHzCOz - .- 11 2.6 X 108 f.p.; D.k. in Hz-satd. soln. 720541 

1092 Iodlpamlde dlanlon 
eaq - + CzoH1216Nz06z- ""'" 1- + 5:6, 7 2.1 X 

C2oHlzIsNz062-
10 10 p.r. 79A364 

1093 Iodoaeetamlde 
eaq + ICH2CONHz - 1- + 5 X 10 10 p.r.; Products identified by spectra with peaks 693030 
-CH2CONHz at 390 (12 -) and 240 (carbamylmethyl radical). 

1094: Iodoaeetate Ion 
el\q + 1<JH2CU Z ~lO 1.2 X 10 10 p.r.; D.k. 650015 

1096 Iodobenzene 
eaq - + CoH"I - '-11 1.2 X 10 10 p.r.; D.k. 640138 

1096 2-Iodobenzoate Ion 
eaq - + 2-IC6H 4C02 - -+ ~11 4.6 X 10D p.r.; D.k. 640138 

109'1 3-Iodobenzoate Ion 
eaq - + ~-IC6H4C02 -ll 1.3 x 10 10 p.r.; D.k. 640138 

1098 4-Iodobenzoate Ion 
eaq - + 4-IC 6H 4C02 -11 9.1 x lOll p.r.; D.k. 640138 

1099 I-Iodobutane 
eaq + CHa(CH2hI - 7.60 1.2 X 10 10 p.r.; D.k. 650018 

1100 Iodoethane 
eaq - + C 2Hl)I - -CH2CH3 + 1- 1.S X 1010 Average of 2 values. 

9-10 1.5 X 10 10 p.r.; D.k. at 600 om. 700407 

6.04-6.75 1.5 X 10 lO p.r.; D.k. 650018 

1101 o-Iodohlppurate lon 
eay + 2-IC6H 4CONHCHzCOz ~7 5.5 X 10\) p.r.; D.k. at 720 nm in Ar-satd. soln. 761191 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH /c (L mol-I s-I) Comment Ref. 

1102 Iodomethane 
eaq - + CHal - 1- + 'CHa 1.6 X 1010 Average of 2 values. 

9-10 1.6 X 10 10 p.r.; O.k. at 600 nm. 700407 

1.6 x 10 10 p.r.; O.k. at 600 nm as well as p.b.k. at 230 nm 610041 
(1-), soln. contains 10-3 mol L - I ethylene. 

1103 1-Iodopropane 
eaq - + CHaCH2CHzI - 6.2 1.3 X 10 10 p.r.; O.k. 650018 

1104 2-Iodoproplonate Ion 
eaq - + CHaCHICOz - -+ -10 6.6 X 10° p.r.; O.k. 650015 

1106 3-Iodoproplonate Ion 
eaq - + ICHzCHzCOz - -+ 7 5.8 X 109 p.r.; O.k.; 5 x 10-'1 mol L -I phosphate buffer. 701230 

1106 4-Iodotoluene 
eact - + 4-ICoH4 CHa -+ '-11 1.3 X 10'0 p.r.; O.k. 640138 

110'1 6-Iodouraell 
I':aq - -I- 5-IU - 1.7 x 10 10 p.r.; D.k. at 650 nm; k detd. at 15-80·C. 090567 

1108 Iothalamate Ion 
ea.(1 + C lIHSI:!NzO .. -- 1- + 5.6,7 2.1 X 10 10 p.r. 79A364 
C 11 Hglt)N t,)0 1-

1109 IBoamylamlne 
eaq - + (CHa)zCHCHzCHzNHz - 11.8 1.0 x 106 p.r.; O.k. at 720 nm in Ar-satd. soln. contg. 0.1 700371 

mol L - 1 amine. 

1110 Isobutylamlne 
eaq - + (CHa)zCHCHzNH2 -+ 11.9 1.1 x 107 p.r.; O.k. at 720 nm in soln. contg. 0.1 mol L- 1 700371 

amine. 

1111 IBoeltrate Ion 
e"q- + 11,13 
-OzCCHzCH(COz -)CHOHC0 2 - -

2 x 107 ')'-r.; C.k.; reI. to k( ea.'1- + CICHzCOz -). 660160 

1112 Isoorotate Ion 
eaq - + 5-UCOz - - [5-UC0 2-J'- 7 1.1 x 10 10 p.r.; O.k. at 600 nm in soln. contg. tert-BuOH, 700567 

as well as p.b.k. 

1113 1B0propylamine 
eaq - + (CH3)zCHNHz -+ 12.3 1.5 X 106 p.r.; O.k. at 720 nm in Ar-satd. soln. contg. 0.1 700371 

mol L - I amine. 

1114 Lactate Ion 
taq - + CHaCHOHCOz - - y < 1 X 107 p.r.; D.k. at 57~ nm. 640048 

1116 Laetle aeld 
eaq + CHOICH(OH)COzH -+ OH- + 3.0 8 X lOR ')'-r.; C.k.; obs. G(Br-); pKa = 3.82; /cobto = 6.8 720027 
CH;JCHOHCO x 108 at pH 3 and 5.S x 107 at pH 1; rol. to 

Ie( ea<t + BrPhOH). 

3-4 6.3 X 108 'Y-r.; C.k.; ratio of formn. of H' (and 720057 
CH:ICHOHCOz -) to OH- (and CHaCHOHCO) 
< <0.1; rel. to k(en.'l + 11+) =-0 1.6 x IOIO; 1 

= 0.05. 

1116 LaetoBe 
ea.q- + C12H22011 -+ 6.5 <4 x 106 p.r.; O.k. at 650 nm. 78A146 

1111 Leuelne 
eaq - + Leu -+ 6.5 < 1 X 107 p.r.; D.k. at 720 nm; solute concn. 10-2 mol 660011 

L- I . 

1118 L-Leueyl-L-alanlne 
eaq - + LeuAla -+ 6.1 1.7 x 108 p.r.; O.k. at 720 nm. 673005 

1119 D L-Leueylglyelne 
eaq - + LeuGly - 6.09 1.1 X 108 p.r.; D.k. at 720 nm. 673005 
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TABl.E 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1120 Leucylglycylglyclne 
e"q - + LeuGlyGly -+ 

1121 L-Leucyl-L-leuclne 
eaq - + LeuLeu -+ 

1122 Llpoate Ion 
eaq - + RSSR -+ RSSR'-

1128 Luma.lne 
eILq - + LH2 -+ (LHz)'-

1124: Lumichl'ome 
eaq - + FI -+ FlH· 

1126 Lumlflavln-8-acetate Ion 
e

AQ 
- + FioxCH2C02 - -+ 

HFICHzCOz -

1126 Lysine 
eaq - + Lys -+ 

1127 Malate Ion 
eaq - + -OzCCH zCHOHC0 2 - -+ 

1128 Mallc acid 
eaq - + HOzCCHzCH(OH)COzH -+ 

1120 Maleate Ion 
ea.q + c,g... 02<.JCH=CHC02 - -+ 

[(CHCO z -)2J'-

1130 Maleate lon, hydrogen 
e:..q - + cig...H0 2CCH=CHCOz - -+ 

[MHJ·z-

1131 Maleic acid 
eaq - + H0 2CCH=CHC02H -+ 

1132 Maleic hydrazide, conjugate base 
ea.q- + MH--+ 

1133 Malonamlde 
eaq - + HzNCOCH2 CONH2 -+ 

pH 

6.93 

6.0 

5.97 

6.5 

7.0 

7 

6.3 

6 

4-8 

7,7.8 

11 

2.4 

8.5 

10.5 

8045 

7.0 

Ie (L mol-' s-l) Comment Ref. 

~ . .4 X 108 

2.8 X 108 

2.0 X 108 

9 X 107 

1.5 X 1010 

1.5 X 10 10 

1.5 X 10. 0 

1.5 X 10 10 

2.9 X 10 10 

2.6 X 10. 0 

'~2 X 107 

6 X 107 

>3 X 1O\) 

1.7 X 109 

1.7 x 101) 

1.6 X 10\) 

1.7 x IOU 

1.8 X 10. 0 

Average of 2 values. 

p.r.; O.k. at 720 nm; at pH 9.5 Ie = 5 X 101 . 

p.r.; O.k. 

p.r.; O.k. at 720 nm. 

Average of 3 values. 

673005 

650389 

673005 

p.r.; P .h.k. at 400 nm in 801n. contg. 0.3 mol 731146 
L -. diglycine, 1 mol L -1 tert-BuOH and 5-40 x 
10- 4 mol L -1 Iipoate. 

p.r.; O.k. at 700 nm in soln. contg ... ·0.1 mol 720388 
L - J tert-BuOH. . 

p.r.; D.k. at 600 nm in soln. contg. I mol L-' 700560 
tert-BuOH. 

p.r.; D.k. a.t 700 nm in Ar-satd. soln. contg. 751056 
~O.1 mol L -. tCf't- BuOH. At. pH 0.0 and 1".0 k 

= :.1 X 1010 and 1.9 X 10J(), resp. 

p.r.; O.k. at 720 nm in deaerated soln. contg. 82B104 
0.5 mol L - I tert-BuOH: at pH 10 Ie = 2.4 X 

10'0, pKII. ~8.5. 

p.r.; O.k. in soln. contg. 0.1 mol L -. tert-BuOH. 751116 

p.r.; O.k. at 720 nm. 

"V-r.; C.k. in 02-free soln.; obs. G(Hz); reI. to 
Ic(eaq - + H+). 

Average of 3 values. 

660011 

660160 

85G126 

p.r.; D.k. a.t 600 nm; counterion Na +; Ie cor. for 84A459 
1. 

p.r.; D.k. at 700 nm. 730097 

p.r.; D.k. at 578 nm; at pH 12.7 Ie = 1.7 X lOll 640044 
(cor.); kob~ 2.2 X lOll. 

p.r.; O.k. at. 600 nm; k cor. for 1. 

p.r.; D.k. at 700 nm; calcd. from leoh!'l. = 1.45 
X 10J() at pH 5.77; pK = 1.83, 6.07. 

p.r.; D.k. at 600 nm; pKII. = 1.92, 6.23; Ie cor. 
for 1. 

p.r. 

84A459 

730097 

84A459 

83A165 

p.r.; D.k. at 700 nm in soln. contg. --0.1-1 mol 730091 
L -1 tert-BuOH. 
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TABLg 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1184 Malonate Ion 
e"q - + CH2(C02 -)2 -

1136 Malonate lon, hydrogen 
eaQ - + HOOCCHzCOz - - OH- + 
OCCHZC02-

1186 Malonle aeld 
eaQ - + HOzCCHzCOzH - OH- + 
OCCH2COzH 

1181 Malononltrlle 
eaq - + NCCHzCN -+ 

1138 Maltose 
elloq - + C)zHZZO) 1 -+ 

1189 Mannitol 
eaq- + HOCHz(CHOH)1CH20H -+ 

114:0 2-Mereaptoethanol 
e&<l- + HSCH2CHzOH -+ 

114:1 2-Mereaptoethylguanldlne 
en,q - + H2NC( =NH)NHCHzCHzSH 

114:2 2-Mereaptoproptonate Ion 
e .. q -.+ CHaCH(RH)COz - -+ 

CHsCHCOz - + HS-

114:3 8-Mel'eA.ptopl'nptnnllt~ Inn 
e&q + HSCHzCH2CO Z - -+ 

·CHzCHzCOz - + HS-

1144 2-Mereaptoproplonle aeld 
eaq -.+ CHaCH(SH)COzH -+ 

CHaCHC02H + HS-

114& 9-Mcl"capt.0pl"oplonlc acid 

eaq - + HSCHzCHzCOzH -

1146 Methaerylamlde 
eaq - + H2C=C(CHa)CONH2 -

[CH2C(CH:i )CONH21·-
114'1 Methaerylate Ion 

e&q - + CH2=C(CHa)COz - -
[CHzC(CHa)C02J·z-

1148 Methaerylle add 
e&q - + HzC=C(CHa)C02H -
[CH2C( CHa)COzH]·-

1149 Methane 
eaq- + CR.t -
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pH 

3-4 

3-4 

3-4 

6.5 

1 

5.1-9.0 

6.14 

1.2 

7.4 

1.6-3.0 

1.6-3.0 

9.2 

9.2 

2.0-3.1 

4.0 X 108 

6.1 X lOR 

1.6 x 109 

5.0 X 10" 

1.5 x IOn 

1.3 x 100 

<1 x 107 

1 X 106 

1.2 x 10 10 

2 X 10 10 

5.0 X 109 

5.0 x 109 

1.9 X 10 10 

')I-r.; C.k.; calcd. from pH study; kohll = 1.4 X 

107 at pH 7.2; reI. to k(e"q- + BrPhOH). 

p.r.; D.k. at 600 nm; Ie cor. for I. 

')I-r.; C.k.; obs. G(Br-); ca1cd. from pH study; 
pKa = 2.86, 5.5; reI. to k(eaq - + BrPhOH). 

')I-r.; C.k.; ratio of formn. of H· (and 
-02CCH2COZ -) to OH- (and OCCHzCOz-) 
:50.1; reI. to k(ell.q- + H+) = 1.6 x 10 10

; 1= 
0.05. 

p.r.; D.k. at 600 nm; k cor. for I. 

-y-r.j C.k.; ealcd. from pH study; /cob .. = 1.2 x 
10° at pH 2.1; reI. to k(ea.q- + BrPhOH). 

Ref. 

720021 

84A459 

720021 

720067 

84A459 

720027 

'V-r.; C.k.; author cor. for eAq + malonate ions; 720057 
reI. to k(e&<.- + H+) = 1.6 X 10 10

; 1= 0.05. 

')I-r.; C.k.; reI. to k(ea,q - + H+); 1= 0.002. 130364 

D.k. at 650 nm. 78A146 

p.r.; D.k. 79A366 

p.r.; D.k. at 650 nm; pKa = 10.3. 710175 

p.r.; D.k. at 120 nm. 660011 

p.r.; D.k. at 100 nm in soln. contg. --0.1 mol 130090 
L -I tert-BuOH; pKa = 4, 10.1: at pH 12.2 k = 
1.1 X 108

. 

p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 730090 
L -I tert.BuOH; pKa. = 4.3, 10.3: at pH 13.0 k 
= -2.8 X 108

. 

')I-r.; C.k.; It increases with pH; reI. to k(eaq - + 730286 
H+). . 

')I-r.; C.k.; reI. to k(e:..q - + H+). 730286 

p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 151052 
L - t tert-BuOH and 10-3 mol L - I borate. 

p.r.; D.k. 761113 

p.r.; C.k. in soln. contg. 0.1 mol L -I tert-BuOH; 761113 
reI. to k{eaq- + H+). 

p.r.; D.k. at 578 nm. 640048 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1160 Methanesultonate Ion 
ea.q- + CHgSOg - -

1161 Methanethlol 
!!aq - + CHaSH - ·CHa + HS-

1162 Methanol 
eaq - + CHaOH - H' + CHaO-

1168 Methlelllin 

eaq - + C'1H20N 20 6S -

1164 Meilhlonlne 

eaq - + Met -

1166 Methlonylglyelne 
eaq - + MetGly ..... 

1166 MethlonyU8oleueine 
!!JI,q - + MetIle ..... 

1161 Methlonylvallne 
!!JI,q + MetVal ..... 

1168 4-Methoxybenlenedlasonlum Ion 
ea.q - + p-CHsOCeH4N Z + -
4-CHaOCoH4N2 ' 

1169 6-Methoxylndole 
ea.q - + 5-CHgOln ..... 

pH 

alk. 

7 

6.0 

7.3 

6.0 

6.3 

5.9 

5.5 

7 

7,5 x 109 

<1 X 104 

./-.0 X 107 

4.5 X 101 

3.5 X 107 

3.7 X lOll 

4.4 X 108 

1.8 X 108 

S.8 X 1010 

4.4 X 10 10 

3.2 X 10 10 

p.r. 

p.r.; D.k. at 720 nm in Ar-satd. so)n. 

p.r.; Addn. of 10-20% methanol did not alter 
the half-life of t:aq - in aqueous solns. of 
arom~tic compounds. 

p.r.; D.k. at 700 nm. 

Average of 2 values. 

p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 
L -I tert-BuOH; pKa = 2.3, 9.2. 

p.r.; D.k. at 720 nm; ())'-isomer. 

Ref. 

751072 

690563 

640138 

733020 

730090 

660011 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L - J tert-BuOH. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -1 tert-BuOH. 

p.r.; D.k. at 550 nm in Ar-satd. unbuffered soln. 751045 
contg. 0.1 mol L -I tert-BuOH. 

Average of 2 values. 

p.r.; D.k. at 600 nm in N:.;-purged soln. contg. 
tert-BuOH; counterion tetraftuoroborate. 

p.r.; D.k. at 700 nm in 50:50 (v:v) H2 0·tert. 
BuOH; counterion tetrafiuorobon.te. 

f.p.; D.k. at 700 nm. 

81A297 

80A200 

85AI04 

1160 9-(2-Methoxy-4-methylsulfonylamlnoanlllno)acrldlnlum Ion . 
6aq - + fI1,.AMSA + - fI1,.AMSA· 5.9 4.0 x 10 10 p.r.; D.k. at 680 nm in soln. contg. 0.2 mol L -\ 84COOl 

tert-BuOH. 

1161 6-Methoxy-2-nltrobensofuran 
eaq - + N02F ..... NOzF'-

1162 1-MethoxY-2-nltrobensofuran 
eaq - + N02F - N02F'-

1103 Methoxypbenol 
eaq - + CHaOC6H40H -

7 

7 

6.9 

1164 4-Methoxyphenyl-N-tert-butylnltrone 
eaq + 4-CH:~O-PBN -+ OH- + 7 
4-CHaO-PBN(H) 

1165 8-Methoxypsoralen 
eaq - + 8-MOP -+ 8-MOp·-

-2 X 10 10 

1.5 X 1010 

2.0 x 10'0 

p.r.; Electron adduct formed in Ar-satd. soln. 
contg. 0.1 mol L _., 2-PrOH and 10-2 mol L- 1 

phosphate buffer. 

p.r.; Elertron arlduct formed in Ar-satd. soln. 
cont.g. 0.1 mol L - J 2.PrOH and 10-2 mol L- 1 

phosphate buffer. 

X-r; C.k.; obs. decrease in emission from 
Cyanosin on addn. of substrate; isomer not 
specified; reI. to k(eaq - + NO g -). 

p.r.; D.k. at 650 nm in de aerated soln. contg. 
tert-BuOH. 

p.r.; D.k. at 700 nm in soln. contg. 5 X 10-2 

mol L - 1 glucose. 

82R087 

82R087 

766558 

82A184 

80R03S 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1166 8-MethoxYPBoralen-Cootioued 

1166 Methyl Green, dlcatlon 
e:l,q-+MGz+-

1167 N-Methylacetamlde 
eaq - + CH3 CONHCH 3 -

1168 Methyl acetate 
e:l.q - • + CH3 COzCH3 -
CHaC(0-)OCH3 

1169 Methyl acrylate 
e:l.q - . + HzC=CHCOzCH3 -

[HzCCHCOzCHaJ' -

11'1'0 a-Methf'ladenlne 

ell.q + COH7No -

1171 1-Methyladenlne 
e&(I- +. COH7NI; -

1112 Methylamine 
e&q - + CH3 NHz -

11'13 Methylammonlum Ion 
eaq- + CH3NHa + - H· + CH:~NHz 

1174: Methyl 2-amlnoacetate 
eaq - + HzNCHzCOzCH3 -

pH 

7 

7.8, 13 

11 

7 

6-12 

11.8 

7.8 

7.6 

11.2 

10.7 

1176 Methyl 2-amlnoacetate, conjugate add 
e&q - + H3N+CHzCOzCH3 - 5.3 

11'16 4-Methylbenllenedlallonlum Ion 
elJ.q - + p-CHs CoH4N Z + 
4-CH3 C oHoJN z• 

11 'I" n-MpthylhflntlylArnlnp 

eaq - + C6 Hr,CH(CH3)NHz -
[CoHoCH( CHa)NHzJ·-

1178 a-Methylbenllylammonlum Ion 

11.2 

eaq - t CoHI)CHzNHz +CHa - NHs + ~7 
CoHsCHCHa 

1179 N-Methylbenllylamlne 
ea.q - + CoHsCHzNHCHa -
[C6H 5CHzNHCH31'-

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

11.2 

1.1 X 10 to 

4.3 X 10 to 

2.3 X 100 

8.7 x 10' 

9.4 x 109 

8.4 x 101'1 

1.3 X 10 tO 

9 x 10" 

1.9 X 106 

1.9 X 106 

1.8 X 100 

9.1 X 108 

3.3 X 108 

2.9 X 108 

6.8 X 109 

5.7 X 10 10 

2.5 X 10 10 

6.2 X 10' 

6.6 x 10~ 

8.1 X 107 

p.r.; D.k. at 600 om in Nz-satd. soln. contg. 
0.5 mol L -\ tert-BuOH. 

p.r.; D.k. in soln. contg. glucose; also studied 
effect of heparin on rate. 

p.r. 

p.r.; Soln. contg. tert-BuOH. 

f.p.; D.k.; Hz-satd. soln. contg. 10:-3 mol L- 1 

NaOH. 

p.r.; D.k.; pKa -10; at pH 1l Ie = 1.0 X 10D; 1 
= 0.1. 

p.r.; D.k.; 1 = 0.1. 

p.r.; D.k. at 720 or 815 om in 0.1 mol L-\ 
solo.; calcd. from /cobs over a pH range. 

Average of 2 values. 

p.r.; D.k. at 720 or 815 nm io 0.1 mol L- 1 

soln.; calcd. from /cobs over a pH range. 

p.r.; D.k. at 720 nm. 

Average of 2 values. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. in unbuffered soln. contg. 1 x 10-3 

mol L -1 EtOH. 

p.r.; D.k. at 700 nm; ;;:: 90% deamination; pK 
7.75. 

p.r.; D.k. at 600 nm in Nz-purged soln. contg. 
te,.t-BuOH; countfi?rion to;otra8uoroborato 

p.r.; D.k. at 700 nm in 50:50 (v:v) HzO-tert
BuOH; counterion tetrafluoroborate. 

p.r.; P .b.k. at 317 nm in Nz-satd. soln. contg. 
mol L -I tert-BuOll and 5 x 10-:\ mol L - \ 
amine. 

p.r.; D.k. at 600 nm, as well as p.b.k. at 318· 
nm (benzyl radical) in Nz-satd. soln. contg. 1 
mol L -\ tert-BuOH and 5-10 x 10- 4 mol L- 1 

amine; 42% deainination. 

p.r.; D.k. at 600 nm in N 2-satd. soln. contg. 
mol L -J tert-BuOH and 5 x to- 3 mol L- 1 

amine. 

Ref. 

78A126 

682104 

82G098 

78A402 

717345 

710375 

710375 

700371 

700371 

660011 

713052 

670298 

713052 

8lA297 

80A200 

86A410 

86A410 

86A4l0 
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TAI3LR 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1180 N.Methylbenlylammonlum Ion 
fl'aq - t C SH 12N+ - NHa + 
C oHr,CH2 

pH 

7.1 

1181 3-Methyl-7,8-bIB,nor-&-deazalumlflavln 
ea,<I- + dFlox - HdFI 7.2 

1182 20-Methyleholanthrene 
ea,q - + C z1H I6 - -7 

1183 8-MethyleYBtelne 
ea,q - + CHa5CH2CH(NH:3 +)C0 2 - - ~.4 

1184: S-MethyleYlJtelne, negative Ion 
e"<i - + CH3 SCHoCH(NHu)CO o - - 12.2 

1186 I-MethyleytolJlne 
fl'a,q - + 1-MeCy -+ 

1188 &-MethyleytoBlne 
eaq - + 5-MeCy -+ 

1187 Methylene Blue eatlon 
eaq - + MB+ - MB· 

1188 N-Methylformamlde 
I! .. <{ - + HCONHCH a -

1189 Methyl fumArAte Inn 

eaq + trane-CH30 ZCCH=CHCOz 
-+ MMF·2 -

1190 1-MethylguanoBlne 
ea,q - + C 11H tr;Nr,0 5 -

1191 N-MethylhIBtldlne, eonJugate add 

7-14 

7.7 

7.5 

7.4 

7.8 

Q.2 

9.2 

ea,q - + MeHisH+ -+ MeHisH· 6.0 

1192 Methylhydrazlne 
eaq - + CHaNHNH2 -+ 

1193 Methylhydrallnlum Ion 
fl'a'l- + CH3NHNHa + -

1194: Methyl hydroxyaeetate 
eaq - + HOCH2C0 2CHa -

12.0 

5.5 

10.6 

Ie (L mol-I s-I) Comment Ref. 

1.7 X 10 10 

1.4 X 10 10 

1.0 X 10 10 

2.5 X 1010 

2.2 X 10 10 

3.1 X 1010 

2.4 X 10 10 

2.5 X 10 10 

7.1 x 107 b 

1.5 X 107 U 

1.3 X 10 10 

6.5 X 100 

p.r.; D.k. at 600 nm in N 2-sat,d. soln. contg. 1 
mol L - I tert-BuOH and 1-5 x 10··:J mol L-' I 
amine; 42% deamination. 

86A410 

p.r.; P.h.k. at 515 nm in soln. contg. phosphate 81A434 
buffer. 

p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L -I 76A256 
tert-BuOH. 

p.r.; D.k. at 700 nm In soln. contg. -0.1 mol 730090 
L -1 tert-BuOH; pKa = 2, 8.8. 

p.r.; D.k. at 700 nm in ~oln_ l!ontg. -0.1 mol 7~Om)O 

L -I tert-BuOH; pKa, = 2, 8.8. 

p.r.; D.k.; 1= 0.1. 

p.r.; D.k. at 578 nm. 

Average of 4 values. 

p.r.; D.k. at 730 nm in Ar-satd. soln. contg. 2 
x 10-2 mol L - J tert-BuOH and 10-1) mol L - J 

dye. 

p.r.; D.k. at 720 nm in soln. contg. formate; Ie 
decreases with addn. of heparin. 

p.r.; D.k. at 720 nm; soln. contains 10-2 mol 
L -1 glucose; also studied effect of various 
poly anions on rate. 

p.r.; D.k. at 520 nm (ellq -) as well as d.k. at 
580 nm (dye) and p.b.k. at 425 nm 
(semiquinone), soln. contains 10- 1 mol L -I 
formate. 

710375 

640044 

82A258 

79A413 

680238 

650396 

p.r.; D.k. in soln. contg. 0.5 mol L - J tert-BuOH 710111 

a.nd borate buffer. 

p.r.; D.k.; 10- 2 mol L -1 soln. of amide. 670054 

p.r.; D.k. a.t 700 nm in soln. contg. 0.5 mol L -I 730097 
tert-BuOH. 

p.r.; D.k. at 700 nm. 751060 

p.r.; D.k. at 700 nm in soln. contg. ~l.O mol 751066 
L -I tert-BuOH at 1 atm. Ar; pKa = 6.6, 8.6; at 
pH 10.9 Ie = 2.2 X 107

. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 700 nIIi. 

p.r.; D.k. in unbuffered soln. contg. 1 X 10-3 

mol L -I EtOH. 

720003 

720003 

670298 
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TAI3LE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1196 N-Methylhydroxylamlne 
elLq - + CHaNHOR -

1198 N-Methylhydroxylammonlum Ion 

pH 

9.0 

eaq - + CHaNH 20H+ -+ 4.8 

119'1 O-Methylhydroxylamlne 
eaq - + CHaONHz -+ 

1198 O-Methylhydroxylammonlum Ion 

9.1 

eaq- + CHaONHa + - 4.5 

1199 1-Methyllmldazole 
eaq - + 1-CH:llm ... 10.2 

1100 1-Methyllmldazole, eonJugate aeld 
"'11.<1- + CH3ImH+ - 6.0 

1101 I-Methyllndole 
eaq - + 2-Meln -

1202 8-Methyllndole 
l!Iaq - + 3-Meln ... 

1208 1-Methyllumlehrome 
eaq - + Fl - FIH" 

1104 8-Methyllumlehrome 
elLq - + FI'" FIH' 

1106 Methyl methaerylate 
elLq - + HzC=C(CHa)COzCHa -
(CHzC( CHa)COzCHaJ"-

7.1 

8.2 

6 

6 

9.2 

1208 Methyl methylthlomethyl sulfoxide 
I!IlLq -.+ CHaSOCHzSCHa ... 6-11 
CHaSO - CHzSCHa 

1207' D-Met.h;yI-1,4:-oapht.hoqulnone 

eaq - + 2-CHa-NQ - 2-CH:~-NQ'-

1208 1-Methylnleotlnamlde 
eaq - + 3-py+(CHa)CONHz -
3-py(CHa)CONH2 

1209 I-Methyl-6-nltrolmldazole 

7 

9.0 

8.5 

eaq - + CHaImN0 2 ... [CH31mN021'- 7 
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2.4 X lOR 

1.3 X 10 10 

4.4 X lOR 

> 1.9 X 10 10 

3.3 X lOT 

6 X 107 

2.6 X 108 

2.2 X 1O,n 

2.8 x 10'0 

1.3 X 1010 

4,.5 X 1010 

3.1 X 10 10 

5.0 x 10'0 

5.4 X 10 10 

4.1 X 1010 

4.1 X 10 10 

4.1 X 10 10 

4.1 X 1010 

3.0 X 1010 

Ref. 

p.r.; D.k. at 700 nm. 710493 

p.r.; D.k. at 700 nm; obs. value, could be '-30% 710493 
higher; pK", = 4.75. 

p.r.; D.k. at 700 nm. 710493 

p.r.; D.k. at 700 om; obs. value, could be -30% 710493 
higher; pKa = 4.6. 

p.r.; D.k. at 700 nm in soln. contg. -1.0 mol 
L -I tert-BuOH at 1 atm. Ar. 

p.r.; D.le. at 100 nm in Boln. contS. --1.0 mol 
L -I tert-BuOH at 1 atm. Ari pKa = 7.0. 

p.r.; D.k. at 635 nm. 

p.r; D.k. at 635 nm. 

p.r.; D.k. at 720 nm in deaerated Boln. contg. 
0.5 mol L -I tert-BuOH; at pH 10 Ie = 2.3 X 

10 10
, pKn. -8.5. 

p.r.; D.k. at 720 om in deaerated soln. contg. 
0.5 mol L - t tert-BuOH; at pH 10 Ie = 3.3 X 

1010, pKa '-8.5. 

p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 
L -1 tert-BuOH and 10-:1 mol L - t borate. 

p.r.; D.k. at 600 nm in Boln. contg. 1 mol L- 1 

tert-BuOH. 

Average of 3 values. 

751066 

161066 

690459 

690459 

82BI04 

82BI04 

751052 

82A275 

p.r.; D.k. at 700 nm in phosphate buffer (0.002 86N187 
mol L -1 KH2P04 + 0.003 mol L -1 Na2HP04) 
contg. O.Z mol L --I Z-PrOH and varied qUinone 
concn.; Ie 6.5 x 109 in SDS micelles. 

p.r.; D .k. at 650 nm in soln. contg. 0.1 mol L - t 76A256 
tert-BuOR. 

p.r.; No details given. 

Average of 3 v.alues. 

p.r.; D.k.; counterion 1-. 

p.r.; D.k. at 700 nm. 

p.r.; Soln. contains 10- 1 mol L -1 sodium 
formate. 

723057 

761169 

741089 

680441 

p.r.; D.k. at 600 nm in soln. contg. 0.5 mol L- 1 761075 
tert-BuOH, as well a.s p.b.k. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH Ie (L mol- J s-l) Comment Ref. 

1210 '1- con- O-Methylnogalarol 
elLq - + CaoHaaNO'2 -

1211 'I-di .. O-Methylnogalarol 
eaq - + CaoHaaN012 -

1212 'I-con- O-Methylnogarol 
eaq - + C 2sH:u NO IO -

1213 1-di .. O-Methylnogarol 
eaq - + C2sH:HNOIO -

1114: I-Methyl-I' -oetadeeyl-4:,4' - blpyrldlnlum Ion 

3.5 X 10 10 

3.5 X 10 10 

3.5 X 10 10 

3.5 X 1010 

eaq - + Sy2+ - SY·+ 3 8.8 X 1010 

1215 Methylpenlelllin 

el\.(1 + ClOHJ4N204S - 6.0 2.0 X lOll 

uno 4:-Methylphenyl-N-tert-hutylnltrone 
eaq - + 4-CH3-PBN - OH- + 7 
4-CHa-PBN(H) 

121'1 6-Methyl-l-phenyl-2,3-trlmei;hylenelsolndole-4-, '1 -dlone 
c&q I C1SHII;NO z ..... C1sH1r,NO z - 3.6 x lOIO 

1118 2-Methyl-2-propanethlol 
eaq - + ,<CHahCSH - HS- + 
(CHahC 

1219 2-Methyl-2-propanol 
eaq - + (CHa)aCOH -

1220 Methyl propionate 
ea'l- + CzHr;C0 2CHa -

1221 3-Methylpterln 
eaq - + C7H7N 5 0 -

1222 9-Methylpurlne 
ea'l - + C6 H6 N 4 -

1228 I-Methyl-2-pyrrolldlnone 
eaq - + Cr,HI)NO -

1224 a-Methylstyrene' 
ea.q - + C 6H5C(CHa)=CHz -

1226 N-MethylslIeelnlrnlde 

ea.q + Cr,H7N0 2 -

1220 Methyl sulfate Ion 
ea.q - + CH30S0 3 - -

1221 Methyl thloglyeolate 
eaq - + HSCHzCOzCH 3 -

·CHzC02CHa + HS-

1228 Methyl trlftuol'oaeetate 
eaq - + CF aC02CHa -

1229 Methyl trlmethylaeetate 
ea.q - + (CHahCC02CHa -

7 

9-11.5 

6.81 9.0 X 107 

7.7 2.9 X 10 10 

8.6 l.9 X 10 10 

6.2 X 106 

5.5 3.0 X 101) 

6.9 1.3 X 10 10 

6 

5.2 1.4 X 10 10 

10.62 1.9 X lOll 

5.91 2.3 X 107 

p.r.; D.k. at 650 nm. 

p.r.; D.k. at 650 nm. 

p.r.; D.k. at 650 nm. 

p.r.; D.k. at 650 nm. 

p.r.; Ar-satd. soln. contg. 1 mol L -I MeOH. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 650 nm in deaerated soln. contg. 
tert-BuOH. 

p.r. 

81R163 

81R163 

81R163 

81R163 

82S292 

733020 

82A184 

82A329 

p.r.; D.k. at 720 nm in Ar-satd. solo. 690553 

p.r.; D.k. at 720 nm in Ar-satd. solo. contg. 85A158 
tert-BuOH. 

p.r.; D.k. in unbuffered soln. contg. 1 X 10-3 670298 
mol L -\ EtOH. 

p.r.; D.k. at 700 nm in soln. cootg. 0.5 mol L -I 761060 
tert-BuOH. 

p.r.; D.k. at 700 om. 761060 

p.r. 82G098 

p.r.; D.k. at 720 nm. 77A236 

p.r.; D.k. at 700 om in solo. contg. -0.1-1 mol 730091 
L -I tert-BuOH. 

p.r.; D.k. at 650 nm in soln. contg. 1O-~ mol 773034 
L -\ glucose; counterion Na+. 

p.r.; D.k. at 700 nm in soln. contg. --·0.1 mol 730090 
L -1 tert-BuOH; pKa = 7.8; at pH 10.3 k = 1.4 
X 101). 

p.r.; D.k. in unbuffered soln. contg. 1 X 10-3 670298 
mol L -I EtOH. 

p.r.; D.k. in unbuffered soln. contg. 1 x 10-3 670298 
mol L - I EtOH. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

1180 6-Methy 1-1,2-trlmethy lenell!lolndole-4:, '1-dlone 
ea.q - + C 12H lI N0 2 - C I2H II N02 - 7 2.4 X 10 10 

1181 Methyltrlphenylphol!lphonlum Ion 
eaq -.+ CH:i P+(C6H6)a - --7 
CHaP( C 6 H 5)a 

1182 Metla.lnlc add, conjugate bal!le 
t&q - + MZ- - MZ·2

- 10 

1288 Naphthalene 
eaq - + C lOHS .... (C lOHg]'-

1184: I-Naphthalenesulfonate ton 
'aq - + 2-NpSOs - .... 2-NpSO:.·2-

1186 1-Naphthoate Ion 
ea.q - + I-NpC02 

12,88 2-Naphthoa.te ton 
e&q - + 2-NpC02 - .... 

128'1 1-Naphthonltrlle 
eM) - + 1-NpCN .... 

1288 2-NaphthonltrUe 
taq - + 2-NpCN .... 

12.1 

--11 

8.5 

-11 

--11 

--11 

-11 

1180 1,1-N aphthoqulnone-4-eulfonate Ion 
ea<l- + 4-S0aNQ- .... 4-S0:i NQ·2- ~9.2 

114:0 1,4:-Naphthoqulnone-2-aulfonate Ion 
taq - + 2-S0gNQ- .... 2-S0aNQ'z- ~·9.2 

124:1 f:\-Naphthylamlne 
ca.q- + 2 NpNH~ ..... 

124:2 1-Naphthoxlde Ion 

--7 

eaq - + I-NpO- .... -11 

124:8 2-Naphthoxlde Ion 
en.q - + 2-NpO- - 11 

124.4. NleotlnaUllde 

e3q- + 3-pyCONH2 - py(H)CONH2 7.5 

124:6 Nicotinamide adenine dinucleotide 
eaq - + NAD+ .... NAD' 

6.4 

2.4 X 10 10 

5.1 X 109 

5.0 X 109 

8 X 10Q 

6.1 X 10° 

9.5 X 10° 

2.1 X 10 10 

2.1 X 10 10 

l.7 X 10 10 

2.6 X 10 10 

9.6 X 108 

1.8 X 109 

2.4 X 10 10 

2.5 X 10.10 

2.5 X 10 10 

2.5 X 10 10 

124:6 Nicotinamide adenine dlnueleotlde, reduced 
ea.q - + NADH .... NAD' -7 5.2 X 10° 

124:'1 Nicotinate Ion 
eaq - + 3-pyC02 - .... 3-py(H)C02 - 10.5 1.0 X 10 10 
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Ref. 

p.r.; O.k. 84R027 

p.r.; D.k. in soln. contg. 0.2 mol L -I tert-BuOH. 82A051 

p.r.; D.k. at 600 nm in N2-satd. 801n. contg. 
tert-BuOH. 

Average of 3 values. 

p.r.; O.k. at 650 nm in Ar~satd. soln. contg. 
mol L -1 EtOH. 

81A162 

80N019 

p.r.; D.k. in 1% MeOH solo.; Ie = 2.9 X 10 10 in 741011 
CTAB (3.0 X 10 10 by p.b.k.). 

P.Li D.k. 

p.r.; P.b.k. in Ar-satd. soln. contg. 1 mol L- I 

tert-BuOH a.nd 10-3 mol L· 1 substrate. 

p.r.; O.k. 

p.r.; O.k. 

p.r.; D.k. 

p.r.; D.k. 

040138 

767189 

640138 

640138 

640138 

640138 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L -I 720171 
tert-BuOH. 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L - 1 720171 
tert-BuOH. 

p.r.; D.k. Qt 650 nm in ooin. contg. 0.1 mol L -I 76A256 

te,t-BuOH. 

p.r.; D.k. 

p.r.; O.k. at 578 nm. 

p.r.; O.k. at 650 nm. 

Average of 2 values. 

p.r.; D.k. at 680 nm. 

p.r.; D.k. at 100 nm; soln. contains 10- 1 mol 
L -I sodium formate. 

p.r.; O.k. at 700 nm; soln. N 20.sa.td. 

p.r.; D.k. at 650 nm. 

640138 

640044 

710582 

761169 

680441 

680441 

710582 
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T ABI.E 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

1248 Nleotloylglyelne 
ell.q - + 3-pyCOGly -+ 3-py(H)COGly 9.2 

1149 Nlfuroxlme 
eaq - + NF - NF'-

1260 Nltl'lIotl'lacetate Ion 
ell.q - + HN+(CH2 C0 2 -h -+ 

1261 Nltl'lIotrlethanol, conjugate acid 
elLq - + {HOCH2CH2)aNH+ -

(HOCH2CHz)3N + H' 

1262 Nitro Blue Tetrazollum 
p-... q - + NBTz+ - NRT.+ 

1268 p-Nltroacetophenone 
eaq + PNAP -+ PNAP 

1264: p-Nltroanlllne 
eaq - + 4-0zNC6H4NHz -+ 

1266 6-Nltl'obal'blturate Ion 
eaq - + 6-0H-5-N0 2U -+ 

[6-0H-5-NOzU)'-

126ft Nltl'obensene 
eaq - + C OH5N02 -+ C OH5N02 -

126'7 4:-Nltrobensenedlazonlum Ion 
eaq + 4-NOzC 6H4N=N+ -+ 

4-N0 2C6H4Nz' 

1268 4-Nltl'obenzoate ton 
eaq - + 4-N0 2 CoH4CO Z - -+ 

1269 2-Nltl'obenloful'an 
ea.q - + NOzF -+ N02F'-

1280 Nltroetbane 

6.8 

9.0 

6.8 

9.6 

5.9 

-8 

7 

eaq - + CzHr,N02 - 0-6 

1281 6-Nltro-2-ful'aldehyde 
eaq- + NF -+ NF'- 7 

1282 6-Nltro-2-ful'aldebyde dlacetate 
eaq- + NF -+ NF'- 7 

Ie (L mol-I s-I) Comment Ref. 

2.1 X 10 10 

3.8 X 10 10 

3.6 X 107 . 

4.3 X 1010 

4.1 X 10 10 

4.5 X 10 10 

9.7 X 1010 

3.8 x 1010 

3.9 X 10 10 

2.5 X 10 10 

3.9 X 10 10 

3.5 x 10 10 

4.2 X 10 10 

4.2 X 10 10 

4.7 X 10 10 

--2 X 10 10 

2.7 X 10 10 

3.4 X 10 10 

3.0 X 10 10 

p.r.; O.k. at 650 nm. 710582 

p.r.; D.k. at 550 nm (eaq -) or at 360 nm (NF) 731018 
as well as p.b.k. at 395 nm; slight decrease in Ie 
with increase in pH (4-12). 

p.r.; O.k. in soln. contg. 0.1 mol L -I ten-BuOH 81AH8 
and 0.01 mol L - I NT A; Ie decreased to 3 x 106 

at 0.25 mol L -1 NTA. 

p.r.; U.k. at 460 nm. 82G071 

p.r.; D.k. !:I.t SOO nm in dooxygen~ted 801n. 84A240 

contg. formate ion and buffer gave kohs = 4 x 
10 10 (I = 0.13); Ie cor. for I. 

Average of 2 values. 

p.r.; O.k. at 578 nm as well as p.b.k. at 350 nm 761017 
in soln. contg. 0.4 mol L - I tert-BuOH. 

p.r.; D.k. in soln. contg. tert-BuOH. 751207 

p.r.; O.k. at 380 nm in Ar-satd. soln. contg. 
0.1 mol L -1 tert-BuOH. 

p.r.; O.k. at 600 nm in deoxygenated soln. 
contg. 0.5 mol L - I tert-BuOH. 

Average of 7 values. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. at tiUU nm. 

p.r.; D.k. at 720 nm in soln. contg. 0.005-0.01 
mol L -I tert-BuOH. 

p r; n Ir ; k d",creoa9 .. d in HzO-othanol mixtures. 

p.r.; D.k. at 600 nm in Nz-purged soln. contg. 
tert-BuOH; counterion tetrafiuoroborate. 

p.r.; D.k. at 715 nm 

p.r.; Electron adduct formed in Ar-satd. soln. 
contg. 0.1 mol L -I 2-PrOH and 10-2 mol L- I 

phosphate buffer. 

-y-r.; C.k.; reI. to Ie( e"q - + H+). 

p.r.; D.k. 

p.r.; D.k. 

771118 

731003 

85A282 

84A357 

84A200 

79A109 

78A131 

77A201 

13100S 

81A297 

700211 

82R087 

670180 

731018 

731018 
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TAALg 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH 

1268 6-Nltl'o-2-ful'aldehyde semleal'bazone 
ell,(l- + NF - NF·-

1264: 6-Nltl'oful'oate Ion 
eaq- + NF - NF·-

1266 2-Nltl'olmldaBole 
eaq - + ImNOz - [ImNOzJ·-

1266 4:-Nltl'olmldasole 
eaq - + ImNOz - [ImNO z}·-

126'1 4:-Nltl'olsothlaBole 
t:aq - + IThNOz .... [IThNOzj--

1268 Nttrometbane 
e .. q - + CH~NO'2 -+ CH'tNO'2 -

12Gg Clci-Nltl'omethane anion 
eaq- + CHzNO z - -+ OH- + 
CHaNOz-

12'10 6-Nltl'o-6-methylul'aell 
eaq - + 5-NOz-6-MeU -
[5-NOz-6-MeUj·-

1211 6-Nltl'ool'otate Ion 
eaq - + 5-NOzU-6-CO z - -
[5-NOzU-6-CO z -}.-

12'12 p-Nltl'opel'oxybenzole add 
eaq - + °zNC6 R,C0 3 H -
(OzNCoH"C03 Hj·-

12'18 4:-Nltl'ophenol 
~aq - + 4-0zNCoH 10H -
HOC6H 4NO z-

12'14: 2-Nltl'opbenoxlde Ion 
eMI + 2-NO IlC6 H -t0 - -+ 

1216 3-Nltl'opbenoxlde Ion 
eaq - + 3-NOzCoH.,O- -

1Z'16 4-NILrupbelluxlde lUll 

eaq - + 4-NOzCoR,O- -+ 

121'1 4-Nltl'opbenylaeetate ton 
eaq - + 4-NOzCoH4CHzCOz - -+ 

1218 4-Nltl'opbenyl-N- tert-butylnltl'one 

3.3-7 

7 

7 

7 

7 

12 

5.9 

5.9 

5.0 

5.5 

~11 

~11 

7 

eaq - + 4-NOz-PBN -+ OH- + 7 
4-NOz-PBN(H) 

12'1g 0-Nltl'ophenyl- ~-D-glueopYl'anoslde 
eaq - + GluOCoH4NO z -
gluOCoH4NO z·-
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Ie (L mol-' 8- 1) Comment Ref. 

2.8 X 10 10 

2.2 X 10 10 

3.7 X 10 10 

3.1 X 10 10 

e.e x 1010 

2.2 X 10 10 

2.1 X 10 10 

1.9 X 1010 

1.8 X 10 10 

1.5 X 10 10 

2.0 X 10 10 

2.5 X 10 '0 

2.5 X 10 '0 

1.8 X 10 10 

p.r.; D.k. at 560 nm all well as p.h.k. in 
deoxygenated 801n. contg. 0.1 mol L·· I te,t
BuOH. 

733018 

p.r.; D.k. at 600 nm as well as p.h.k. at 375 730114 
nm, in 0z-free soln. contg. 0.5 mol L -1 tert-
BuOH. 

p.r.; D.k. at 600 nm in soln. contg. 0.5 mol L -I 761075 
tert-BuOH, as well as p.h.k. 

p.r.; D.k. at 600 nm in soln. contg. 0.5 mol L -I 761075 
tert-BuOH, as well as p.h.k. 

p.r.; D.k. at 000 11111 ill 501u. coutg. 0.6 mul L-' 101015 
tert-BuOH, as well as p.b.k. 

AveraKe of 2 values. 

p.r.; O.k. at 720 nm; Ie unchanged in sodium 731004 
dodecyl sulfate soln. 

p.r.; D.k. at 720 nm. 660800 

p.r.; O.k. at 720 nm. 660800 

p.r.; D.k. at 600 nm in deoxygenated soln. 731003 
contg. 0.5 mol L -I tert~BuOH. 

p.r.; D.k. at 600 nm in deoxyg. soln. contg. 0.5 731003 
mol L - I tert-BuOH. 

p.r.; D.k. in soln. contg. 0.5 mol L -J tert-amyl 741078 
alcohol; pK = 6.95. 

p.r.; D.k.; k also detd. at 0.4 x lOR N 111-
2

• 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; O.k.; at pH 11, 14 and 3 mol L -I OH- k 
= 1.9 x 101(>, 2.1 x 10 10, and 1.7 x 10 10

, 

resp. 

p.r.; D.k. at 650 nm in deaerated soln. contg. 
tert-BuOH. 

p.r.; D.k. 

120102 

640138 

640138 

640138 

650047 

82A184 

710056 
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T ABIJE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol-I s-') Comment Ref. 

1280 p-Nltrophenyl-~-D-glueopyrano81de 

eaq - + GluOCOH.t N02 ..... 3.9 X 10 10 p.r.; D.k. 710056 

1281 1-Nltropropane 
eaq - + CHaCH2CH2N02 ..... 0-6 2.7 x 10 10 -y-r.; C.k.; reI. to k(eaq - + H+). 670180 

1282 1-Nltl'opyrasole 
eaq - + CaHaNa0 2 ..... CaH:JNa0 2- 7 2.7 X 10 10 p.r.; D.k. at 600 nm in soln. contg. 0.5 mol L- 1 761075 

tert-BuOH, as well as p.h.k. 

1283 3-Nltropyrasole 
taq - + CaHaNa0 2 ..... CaHaNa0 2- 7 3.5 X 10 10 p.r.; D.k. at 600 nm in soln. contg. 0.5 mol L- I 761075 

tert-BuOIl, as well as p.h.k. 

12R4 ~- NIt.pnpyppnl~ 

ea.q + C4H1N20 2 - C 4H1N20 2- 7 2.8 X 10'0 p.r.; D.k. at 600 nm in soln. contg. 0.5 mol L- I 761075 
tert-BuOH, as well as p.h.k. 

1286 3-Nltropyrrole 
eaq - + C1H.,N2 0 2 ..... C4H1N2 0 2 7 3.3 X 10 10 p.r.; D.k. at 600 nm in soln. c.ontg. 0.5 mol L- 1 761076 

tert-BuOH, as well a.s p.h.k. 

1286 Nltl'oBobensene 
(11 ... '1 - + CoHnNO - CoHoNO- 7 ,,_~ x 10 10 p_r_; D_lc !:It. 120 nm_ 880,(:13 

1181 2-Nltl'othlophene 
taq - + C"HaN02S - C 4HaN02S- 7 3.0 x 10 10 p.r.; D.k. at 600 nm in soln. contg. 0.5 mol L- 1 761075 

tert-BuOH, as well as p.h.k. 

1288 3-Nltl'othlophene 
eaq - + C 1HaN02S ..... C 1H3N0 2S- 7 3.3 X 10 10 p.r.; D.k. at 600 nm in soln. contg. 0.5 mol L- I 761075 

tert-BuOH, as well as p.h.k. 

1289 4-Nltrotoluene 
eaq - + CHaCoH"N02 - -11 1.9 x 10 10 p.r.; D.k. 640138 

1390 6-Nltroul'aell 
eaq - + 5-N0 2 U ..... [5-N02Uj'- 5.9 2.1 x 10 10 p.r.; D.k. at 600 nm in deoxygenated soln. 731003 

contg. 0.5 mol L -, tert-BuOH; pK = 5.5, 11. 

1291 Nogalamyeln 
eaq - + CaIlH"UNOIO ..... 3.5 X 1010 p.r.; D.k. at 650 nm. 81R163 

1393 IIi .. N ogamyeln 
eaq - + Ca7H47NO 14 .- 3.5 X 10'0 p.r.; D.k. at 650 nm. 81R163 

1203 Norephedrine 

ea.q- + CoHoCH(OH)CH(CHa)NH2 ..... 6.5 3.2 X 108 p.r.; D.k. 82A439 

1294 Norleuelne 
e",,- + Nle - 3.3 X 106 p.r.; D.k.; concn. 10- 1 mol L -1. 6fiO:.lRg 

1296 Norpaeudopelletlerlne N-oxyl 
eaq + NPPN"'" 2.4 X 10 10 p.r.; D.k. at 650 nm. 710061 

1198 Oct.;ylault'at.e Ion 

taq - + CH3(CH 2hOSOa - - 6 -1 X 10fl p.r.; D.k. at 650 nm in 801n. contg. 10-:{ mol 773034 
L -I glucose, counterion Na +. 

1291 Oleate Ion 
eaq-+Ol-- ~7 1.0 X 10 10 p.r.; D.k. at 650 nm in soln. contg. tert-BuOH. 76A256 

1298 Ol'otate Ion 
eaq - + 6-UC02 - ..... [6-UC0 2 -1'- 1.4 x 101.0 Average of 2 values. 

7.7 1.4 X 10 to p.r.; D.k. at 600 nm in soln. contg. tert-BuOH, 700567 
as well as p.b.k. at 320 nm (ea.q- adduct). At 
pH 12 k = '-8 X 10°. 

6.6 1.5 X 10'0 p.r.; D.k. at 578 nm. 640044 
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TABI.,~ 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1399 Orotldlne 
eaq - + Oro - Oro·-

1800 Oxalate Ion 
eaq - + -OzCCOz - - C Z0 4•

a-

1301 Oxalate lon, hydrogen 
eaq- + H02CC02 - -

laoa Oxalle aeld 
eaq- + H0 2CC02H -

1808 Oxamate Ion 
eaq - + H2NCOC02 - -

1804: Oxamide 
eaq - + HzNCOCONH2 -

1806 Pantothenate Ion 
e3.q - + PaCOz - -

1808 Penameclllin 
e3.q- + C,oHzzN z0 6 S -

1807' Penicillamine 
ea - + PenSH -
-C1CH3)zCH(NH3 +)COz - + HS-

1308 Penlclllamine disulfide 
eaq - + (PenS)2 - (PenS)2·-

1809 Pentafluorobenzene 
ell.q - + C6HFI) - F- + C6 HF" 

1810 4-Penten-2-01 
eaq - + H2C=CHCH2CH(OH)CH:~ -

1811 Phenanthrene 
eaq - + CHH IO - C 14H IO -

1812 1,10-Phenanthrollne 
eaq - + phen - [phen]·-

J. Phys~ Chern. Ref. Data, Vol. 17, No.2, 1988 

pH 

7 

7.6 

1.3 

9.2 

9.0 

6.6 

6.0 

5.3 

6.5 

7.0 

7.0 

·~6.5 

12.1 

7 

Ie (L mol-I S-I) Comment Ref. 

3.1 X 107 

4.6 X 107 

1.7 X 107 

-2.5 X 10 to 

3.3 X 10 10 

4.5 X 10 10 

7.6 x 10° 

1.0 X 10 10 

5.1 x 10° 

7.3 x lOll 

1.2 X 10 10 

1.6 x 10 10 

5 x 10''; 

4 x 100 

i.8 x 10'0 

p.r.; O.k. at ROO nm in soln. cont.g. tp.rt-RuOH, 
as well as p.b.k. at 320 nm (e"q- adduct). 

p.r.; O.k. in Ar-satd. soln. contg. 0.1 mol L- 1 

oxalate ion. 

700567 

86A327 

f.p.; O.k. at 650 nm in soln. contg. 0.0-0.25 mol 86A231 
L- 1 oxalate ion 

p.r.; O.k. at pH 5 and 9 in soln. contg. 10-2 710041 
mol L -I EtOH; assumed pK. = 1.25 and pK2 
= 4.28 for oxalic acid dissoc. and cor. for el\q-
+ H30+. 

p.r.; O.k. at pH 5 and 9 in soln. contg. 10-2 

mol L -1 EtOH; matrix cor. 

'V-r.; C.k.; obs. G(H2); reI. to A:(eaq - + H+)i Ie 
cor. for I. 

p.r.; O.k. 

noo·u 

690646 

730091 

p.r.; O.k. at 700 nm in 801n. contg. -0.1-1 mol 730091 
L -I tert-BuOH. 

p.r.; O.k. at 700 nm in soln. contg. ·~0.5 mol 
L -1 tert-BuOH. 

p.r.; O.k. at 700 nm. 

Average of 2 values. 

771034 

733020 

p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 730090 
L -1 tert-BuOH; pKa. = 2, 7.9, 10.4; at pH 12.0 
Ie = 5.6 X 108

• 

p.r.; O.k. at 720 nm. 660011 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH 731073 
and 8 X 10-3 mol L - J phosphate buffer; obs. 
values are 4.5, 2.3, and 1.4 x 109 for pH = 8, 
9, <loud 10, resp., m:::t .;.ha.rge c.ha.ngell.l from 0 to 

-2 at pH 7 - 10; pKa. = 7.6, 8.8; "cor = 3.7, 
1.6, and 0.8 x lOP, reap. 

p.r.; D.k. at 700 nm in soln. contg. -0.1 mol 
L -I tert-BuOH; at pH 12.4 k = 3.5 x 10°. 

720388 

p.r.; O.k. in soln. contg. 0.5 mol L -I tert-BuOH. 730054 

p.r.; O.k. 79A109 

p.r.; D.k. in 1% MeOH soln.; " = 3.6 X 10 10 in 741011 
CTAB (4.0 x 10 10 by p.b.k.). 

p.r.; O.k. at 800 or 900 nm in soln. contg. 1 80A115 
mol L - \ tert-BuOH; in 0.4 mol L - \ NaOH Ie = 
1.5 X 1010. 
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TABLf~ 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1313 Phenethicillin 
ea.q - + ClsH22N204S -+ 

1314 Phenethylamlne 
e"q - + COH5CH2CH2NH2 -+ 

1316 Phenol 
eaq - + COH50H -+ 

HHG Phenot.hlaslne 
e"q - + C 12Hg NS -+ 

131'1 Phl'!noxldl'! Ion 
eaq- + COH50- -+ 

1818 Phenoxymethylpenlclllin 
t:J.q + C toH 1SN 20/iS -

1310 Phenylacetate Ion 
ell.q - + CoHsCH2C02 - -

1820 Phenylacetone 
t"q - + Cf)HsCH2 COCH3 -

CoH/iCH2 C(O-)CHa 

1821 PhenylalanIne 
eaq- + Phe - CoHsCHi~HC02 - + 
NH3 

1322 Phenylalanine, negative Ion 
ea.q- + Phe- -

1323 Phenylalanine amide 
ea.q- + P~eNH2 -+ 

CoHr,CH2CHCONH2 

pH 

6.0 

11.8 

6.3-6.8 

8.7 

-11 

6.0 

9-11.5 

9.0 

'-9.2 

5.5-7.5 

6.9 

6.28 

6.7 

11 

11.2 

11 

9.2 

1324 Phenylalanine amide, conjugate add 
eaq - + CoH&CH2CH(NH3 +)CONH2 5.4 
-+ CoHsCH2 CHCONH2 

2.7 X 10° 

2.0 X 101 

2.0 X 107 

2.1 X 101 

2.5 X 101 

1.6 X 101 

1.8 X 101 

5.5 X 10° 

4.0 X 100 

2.7 X 10° 

1.8 X 107 

1.6 X 101 

2 .. 0 X 101 

1.2 X 10 10 

--1.2 X 108 

1.1 X lO" 

<1.6 x 101 

1.4 X 101 

1.4 X lOR 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 720 nm in 0.1 mol L- 1 soln. 

Average of 4 values. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. in Ar-satd. soln. 

p.r.; D.k. at 650 nm in Ar-satd. soln. 

Ref. 

733020 

700371 

85A282 

84A200 

79A117 

670122 

p.r.; D.k. at 720 nm in soln. contg. 0.4-0.5 mol 84A248 
L -I tert-BuOH. 

p.r.; D.k. 640138 

p.r.; D.k. 733020 

Average of 2 values. 

p.r.; D.k. at 720 nm in Ar-satd. soln. contg. 0.1 85AI58 
mol L -I ten-BuOH and 10- 4_10- 2 mol L- 1 

phenylacetate. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 741083 
pKa. = 4.3. 

p.r.; D.k. at 100 nm in soln. contg. 0.1 mol L -I 720171 
tert-BuOH. 

Average of 4 values. 

p.r.; D.k. at 600 nm; at pH 11.5-12.75 Ie = 5 x 86A410 
101

. 

p.r.; D.k. at 700 nm in soln. contg." tert-BuOH; 741083 
pKa. = 1.8, 9.1; 50% deamination, 50% addn. 

p.r.; D.k. at 720 nm; (Dr.-isomer); at pH 8.65 Ie 660011 
= 8.8 X 101 (m,.isomer); at pH 7.0 Ie = 1.5 X 

108 (l.-isomer). 

p.r.; D.k.; oL-isomer 650389 

p.r.; D.k. at 600 nm. 

p.r.; D.k. at 720 nm; DL-isomer; Ie"h .. = 1.7 X 
107

• 

p.r.; D.k. at 578 nm; I.>I,-isomer. 

680062 

660011 

640044 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 741083 
pK" = 7.2; at pH 6.2, '-60% deamination, 40% 
addn. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 741083 
pKa = 7.2; at pH 6.2, --60% deamination, 40% 
addn. 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1816 L-Phenylalanylglyeylglyelne 
e"'q - + PheGlyGly -

pH 

6.6 

1818 L-Phenylalanylglyeylglyelne, negative Ion 
eaq - + PheGlyGly- - 11.3 3.7 x 108 

1817 L-Phenylalanyl-L-phenylalanlne 
taq - + PhePhe - 5.7 

1818 Phenylbol'le aeld 
'a.q - + C6Hr;B(OH)2 -
[CoHI)B(OH)2]·-

1829 Phenyl-N-terf..butylnltrone 
'&<1- + PBN - 0H- + PBN(H) 

1.380 Phenylbut.Yl'at.e Ion 
e",q - + C6H5(CH2laC02 - -

1881 p-Phenylenedlamlne 
eaq - + 1,4-CeH 4(NH2)2 -

1881 Phenyl-p-D-glueopYl'anolllde 
eaq - + GluOCoHr; -

1888 Phenylglyelne, negative Ion 
eaq - t C6 Hr,CH(NHz)C02 - -
C OH5CHC02 -

1884: N-Phenylhydl'oxylamlne 
eaq - + C6Hr;NHOH -

7 

9-11.6 

9.0 

-7 

9.2 

1886 Phenylhydl'oxylamlne, eonJugate balle 
'",q - + C6Hr;NHO- - 13.5 

UJ86 Phenylphoephate Ion 
eaq - + C6HsOPOa

2
- -

1887 8-Phenylpl'oplonate Ion 
t'aq - + C6H6CH2CH2C02 - -

1838 3-Phenylpl'oplonle aeld 
t'a.q - + CoHr;CH2 CH2C02H -

1889 Phthalate Ion 
ell.q - + 1,2-C6H4(C0 2 -)2 -

134:0 Phthalate ton, hydl'ogen 
eaq - + 1,2-C6H4.(C0 2 -)C02H -

J. Phys. Chem. Ref. Data, Vol. 17, No.2, 1988 

5 

9-11.5 

12.1 

5.4 

12.7 

5.6 

4.5 X 108 

1.4 X 10lo 

1.8 X 10 10 

1.0 X 10 10 

1.3 X 10" 

9.6 X 10" 

6.5 X 10" h 

<5 x 106 b 

3.0 X 108 

1.4 X lOll 

3.6 X 107 

1.9 X 10' 
1.4 x 107 

1.1 x 10" 

4 x 108 

1.9 x 109 

1.1 x 10 10 

p.r.; D.k. at 700 nm in soln. eontg. ttrt-RuOH; 
at pH 6.1 55% deaminatiol1, 45% addu. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 

p.r.; D.k. at 720 nm. 

p.r.; Transient obs. at 291 nm in neutral soln. 
decreases to ca. one-half at pH 5 and is not 
obs. in acid soln.; pKa = 8.84; Ie estd. by c.k.; 
reI. to Ie( e"'(1 - + H+). 

Average of 2 values. 

p.r.; D.k. at 650 nm; soln. contg. 0.1 mol L- l 

tert.-BuOH. 

p.r.; D.k. at 650 nm in deaerated aoln. contg. 
tert-BuOH. 

Ref. 

141083 

141083 

613005 

161126 

86A412 

82A184 

p.r.; D.k. at 720 nm in Ar-satd. soln. contg. 0.1 85A168 
mol L -1 tert-BuOH and 10-"_10-2 mol L- 1 

carboxylate. 

p.r.; D.k. at 700 nm in soln. contg. -0.5 mol 
L- J teft-BuOH. 

p.r.; D.k. 

p.r.; D.k. 

p.r.; D.k. at 700 nm in soln. contg. tert-BuOH; 
pKIl = 1.8, 4.9; at pH 9, 90% deamination, 
10% addn. 

p.r.; D.k. at 720 nm. 

p.r.; D.k. at 720 nm. 

751057 

110056 

710480 

741083 

670191 

670191 

p.r.; D.k. at 120 nm; at pH 7.2-11.9 Ie = 5.7 x 79A055 
106 ; pK = 1.6, 6; Ie cor. for 1. 

Average of 2 values. 

p.r.; D.k. at 120 nm in Ar-aatd. 301n. eontg. 0.1 8SAI58 
mol L -1 tert-BuOH and 10-"_10-2 mol L- 1 

carboxylate ion. 

p.r.; D.k. 

p.r.; D.k.; calcd. from kobs = 4.9 X 10" for 
mixture with the anion, see above. 

p.r.; D.k. 

p.r.; D.k.; k calcd. from kohs = 6.2 x 109 
assuming solute is 1:1 mixture of mono- and 
dianion. 

650018 

650018 

650018 

660018 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1841 "...Phthalate Ion 
eaq - + 1,3-C6 H 4(COz -)a -

1842 p-Phthalate Ion 
taq - + l,4-CuHiCOz -h --

1343 Phthalazlne 
eaq - + C SH 6 N 2 -+ 

1844 Picrate Ion 
taq - + 2,4,6-(NOz)sCuHzO- -

1346 Proline 
t::l!.q - T Pru -+ 

1346 Prolylglycine 
eAq - + ProGly -+ 

1847 Prolylglycine, negative Ion 
e",q- + ProGly- -+ 

1348 Promalllne, conjugate acid 
eaq - + PzH+ - [pzHJ· 

1840 Promethazine, conjugate add 
ell.(,- + PZH+ -

pH 

13 

13 

7.0 3.5 X 10 10 

5,4 3.9 X 10 10 

0.1 

6.2 9.6 X 108 

10.8 4.7 X 107 

5-6 

7 

1360 1,1"-Pl'opanedlyJbls(1'-methyl-4,4'-blpyrldlnlum) Ion 
ea.q·- + PTQ4+ -+ PTQ·3+ 7.2 5.9 x 10 10 

1361 Propal'gyl alcohol 
6aq - + HC!!!CCHzOH -+ 

186:1 Proplonaldeh;,yde 

611.q + C 2 H5 CHO -+ 

1363 Proplonamlde 
e"Q + C 2 Hr,CONH 2 -+ 

1364 Propionic acid 
61J,(]- + C 2 H5 COzH -+ H' + 
CHaCHzCOz -

1366 Propylamlne 
611.q - + CHaCHzCHzNHz -+ 

1366 Propylammonlum Ion 
e"q - + CH 3 (CHz)zNH 3 + -+ 

1357 Propylene glycol carbonate 
eaq - + -CHzCH{CH;s)OC(O)O- -+ 

-CHzCH( CH3)OC( 0 -)0-

1358 Psoralen-thymlne 4' ,5'-adduct 
eaq - + C loH 1ZNzOo -+ 

C16HIZNz05 -

9.2 

-6 

3-4 

13 

8.5 

2.1 X lOt! 

4.1 x 10° 

4.7 X 10" 

5.4 x 107 

3.9 x 107 

2.2 x 107 

2.8 X 10(\ 

7.2 X 107 

1.4 X 10 10 

Ref. 

p.r.; O.k. at 577 nm. 640043 

p.r.; O.k. at 577 nm. 640043 

p.r.; D.k. at 700 nm in Ar-satd. soln. contg. 741127 
tert-BuOH. 

p.r.; O.k. at 578 nm; at pH 13 Ie = 3.5 X 1010. 640044 

p.l.; O.k. <it. 120 nll1; koh~ -= G x 106 <it. pH 10.1 000011 

(22% negative ion at this pH). 

p.r.; O.k. at 700 nm in buffered soln. contjit. 1 741058 
mol L -I tert-BuOHi pK = 3.19, 8.97. 

p.r.; O.k. at 700 nm in buffered soln. contg. 1 741058 
mol L - J tert-BuOH. 

p.r.; O.k. at 720 nm in Ar-satd. 80)n. contg. 0.5 79A060 
mol L -I tert-BuOH: pK 9.3. 

p.r.; D.k. at 720 nm in N 2-satd. soln. contg. 0.1 83A272 
mol L -I tert-BuOH. 

p.r.; D.k. at 650 nm in soln. contg. 5-10 X 10-1') 86A266 
mol L- 1 viologen contg. 5% 2-PrOH.; 1= 0.03. 

p.r.; O.k.; k detd. at four temperatures from 79A117 
298 to ·-370K. 

p.r.; O.k. 79AI09 

Average of 2 values. 

p.r.; O.k. in borate buffer contg. 0.5 mol L -I 710414 
tert-BuOH. 

p.r.; O.k. at 580 nm; soln. satd. with ethylene. 

'V-r.; C.k.; ratio of formn. of H· (and • 
CH 3CH2CO Z -) to OH- (and CH:~CH2CO) = 
O.RO; rf>1. t.o k(1!,,,'1 + H+) = 1R x 10 10; T 
0.05. 

700052 

720057 

p.r.; O.k. 730016 

p.r.; O.k. at 720 nm; calcd. from kO [,11 over a pH 730016 
range; 0.1 mol L -I solute. 

p.r.; O.k. 85A377 

p.r.; D.k. at 700 nmi soln. contains 1.3 x 10-1) 80A032 
mol L- 1 adduct and 0.1 mol L- 1 Na formate. 
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TABJ.R 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1869 Pterldlne 
e~q- + C 6 H1N1 -+ 

1360 Pterln 
ell.q - + C 6 HsNsO -+ 

1861 Purine 
Irll.q - + C 5H4N4 -+ 

188. P7raalne 

Iraq - + C-JH-JN2 -+ 

1363 Pyrenesulfonate Ion 
eaq - + PSA -+ PSA-

1364 Pyrldaslne 
eaq - + C4H4N2 -+ 

1866 Pyridine 
eaq - + py -+ H addn. 

1366 2-Pyrldlnealdoxlme, N-methyl
ell.q - + HON=CHC6H 4N+CH3 -+ 

addn. . 

136'1 2-Pyrldlneearboxylate Ion 
Irll.q- + 2-pyC0 2 - -+ 2-py(H)C02 -

1368 4-Pyrldlneearboxamlde 
e"a.q- -+ 4-pyCONHz -
4-py(H)CONH2 

1869 4-Pyrldlneearboxylate Ion 
eaq - + 4-pyCOz - -+ 4-py(H)COz -

1370 Pyridoxal 6-pho8phate 
ell.'1- + PPH -+ ·PPH2 

1371 Pyridoxine 
ea(,- + PH -+ ·PH2 

13'12 a-(2-pyrldyl)-tert-butyl nltroDe 
eaq - + 2-PyBN -+ addn. 

1878 a-(8-pyrldyl)-tert-butyl nltroDe 
eaq - + 3-PyBN -+ addn. 
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pH 

6.0 

6.5 

6.0 

7 

7.2 

7.0 

7.0 

7 

6.9-7.3 

6.5 

9.1 

9.0 

9.0 

10.5 

6.3,7.3 

6.8 

3.0 X 10 10 

2.5 X 10 10 

1.8 X 1010 

2.1 X 10 10 

1.0 x lOIn 

1.7 x 1010 

2.1 X 10 10 

1.6 X 10 10 

2.2 X 10 10 

1.1 X 10 10 

S.£ x 1010 

3.2 X 10 10 

3.2 X 10 10 

2.4 X 10 10 

2.5 X 10 10 

2.4 X tOtO 

Ref. 

p.r.; D.k. at 700 nm in soln. contg. 0.5 mol J,-I 761060 
tert-BuOH; pKII. = 4.1; pteridine is unstable in 
aqueous solution, 22% hydrated at pH 6. 

p.r.; O.k. at 700 nm in soln. contg. 0.5 mol L- 1 761060 
tert-BuOH; pKa = 2.27, 7.92. at pH 11.5 Ie = 
1.9 X 1010. 

Average of 3 values. 

p.r.; O.k. at 700 nm; at pH 13.0 Ie = 6.5 x 109
. 751060 

p.r.; D.k.; pKa = 8.75; aL pH 11 k = 8.2 x 

109; 1= 0.1. 

p.r.; D.k. at 578 nm. 

p.r.; D.k. at 700 nm in Ar-satd. soln. contg. 
0.5-2 mol L -I teTt-BuOH. 

710375 

640044 

741127 

p.r.; P.h.k. at 493 nm; Ie = 2 X 1011 in CTAB 751017 
(0.2 mol L -) soln.; Ie conen. dependent. 

p.r.; O.k. at 700 nm in Ar-satd. soln. contg. 
tert-BuOH. 

Average of 2 values. 

p.r.; D.k.; k = 3.7 x log is also reported with 
no explanation for the two values .. 

p.r.; O.k. at 578 nm. 

p.r.; D.k. at 600 nm; counterion CI-; pK = 5, 
6 and 12.7 for electron adduct [761182]. 

p.r.; D.k. at 650 nm. 

Average uf 2 value::!. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 650 nm. 

p.r.; D.k. at 650 nm. 

741127 

710582 

640044 

81A417 

710582 

741089 

710582 

710582 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L - 751024 
tert-BuOH; pKa = <2.5, 4.14, 6.2, 8.7; at pH 
11.2 k = 6.1 X lOll. 

p.r.; D.k. at 700 nm in soln. contg. 0.1 mol L -I 751024 
tert-BuOH; pKa = 5.0, 8.97; at pH 11.0 Ie = 2.5 
X IOU. 

p.r.; D.k. at 650 nm; soln. contg. 0.1 mol L- 1 

tert-BuOH. 

p.r.; D.k. at 650 nm; soln. contg. 0.1 mol L- I 

tert-BuOH. 

86A472 

86A472 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

~". Reaction 

1117''' a-( 4-Pyrldyl)-tert-butyl nltl'one 
ell.q - + 4-PyBN - addn. 

pH 

11116 a-(8-pyrldyl l-oxlde)-N-tert-butylnltl'one 
ell.q - + 3-PORN - addn. 

11118 a-( 4-Pyrldyl l-oxlde)-N-tert-butylnltrone 
eaq - + 4-POBN - addn. 

18'1'1 Pyrimidine 
eaq - -t- C 4H 4N 2 - ·PmH 

18'18 PYl'I'ole 
IfDq - 4- C-iH~N .. 

18'19 Pyrrolldlne 
Ifll.q - + -NH(CHz)4- .. 

1380 D·Pyrrolldlnone 

Ifaq - + C4H7NO .. 

1881 Pyruvate Ion 
eaq - + CH3COC02 - -

1882 Pyruvonltrlle 
eaq - + CH3 COCN .. 

1888 Qulnoxallne 
e&'1- + Cs HoN2 .. 

1884 Rhodamine B 
eaq- + Rh B -

1886 Rhodamine 8B 
eaq- + Rh 3B -

1886 Rhodamine 8G 
e&q- + Rh 6G .. 

188'1 Riboflavine 
eaq- + RF -

1888 Ribose 

eaq - + CoH 100 0 -

1389 D-RlboBe-6-phoBphate 
e&q - + C5HgOsP .. 

1890 Satrantne T 
e&q- + ST .. 

11.0 

7.0 

12.08 

7.82 

12.7 

7.15 

7.0 

7 

5.9 

6 

2.5 X 10 10 

9.1 X 1010 

3.1 X 10 10 

3.1 X 10 10 

2.0 X lU'o 

AO x 100 

4.3 X 106 b 

1.3 X 107 b 

6.8 x 10\) 

3.0 X 107 

3.1 x 10 1o 

4.1 X 10 10 

2.2 X 10 10 

4.0 X 10 10 

3.8 X 10 tO 

1.8 X 10 10 

2.3 X 1010 

8.0 X 108 

4.9 X 10 10 

p.r.; D.k. at 650 nm; soln. contg. 0.1 mol L - I 

te,t-BuOH. 

p.r.; D.k. at 650 nm; soln. contg. 0.1 mol L-\ 
tert-BuOH. 

Average of 2 values. 

p.r.; D.k. at 550 nm in soln. contg. tert-BuOH. 

p.r.; D.k. at 650 nm; so)n. contg. 0.1 rna) L- 1 

te,t-BuOH. 

p.r.; U.k. at 7UU nm in Ar-satd. Boln. contg. 
tert-BuOH. 

1""; n k 

p.r.; O.k. 

p.r. 

p.r.; O.k. 

Ref. 

86A472 

86A472 

84A426 

86A472 

741127 

650019 

650018 

82G098 

650018 

p.r.; D.k. at 578 nm. 640044 

p.r.; O.k. in buffered soln. contg. 10-3 mol L -1 670298 
EtOH; at pH 10.94 Ie = 1.5 X 108 . 

p.r.; D.k. at 700 nm in Ar-satd. soln. contg. 741127 
tert-BuOH. 

p.r.; D.k. at 720 nm in deaerated soln. contg. 
EtOH; similar value for dye in dimeric form. 

p.r.; D.k. at 720 nm. 

p.r.; D.k. at 720 nm in deaerated soln. conte:. 
EtOH; similar value for dye in dimeric form. 

83A334 

82A341 

83A334 

p.r.; O.k. at 720 nm in deaerated soln. contg. 83A334 
EtOH; similar value for dye in dimeric form. 

p.r.; O.k. at 720 nm in soln. contg. 0.4 mol L -J 81A311 
tert-BuOH; graphically cor. for other ell.q 
reactions; product (Dye-) had E,IIO 34,000 
and EMO = 2400 L mol- l cm- I

/ 

p.r.; O.k. at 700 nm; soln. contains 10-1 mol 690283 
L -I Na formate; in 3 X 10-3 mol L -I NaOH k 
= 1.7 X 10 10. 

p.r.; O.k. 79A366 

p.r.; O.k. 79A366 

-y-r.; C.k.; reI. to Ir.{enq - + N20). 680059 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1801 Salicylate Ion 
eaq - + 2-HOC6 H1COZ - ..... 

1802 Sarcosine 
eaq - + CHaNH2 +CH2C02 - ..... 

1808 Sarcosine anhydride 
eaq - + SA - SA'-

1804 Sareollylglyetnl! 
e/l.q - + SarGly -

1806 Sareosylglydne, negative Ion 
eaq + SarGly 

1806 Selenocystlne 
"'"".- + [~It'CHzCH(NHa+)C02 ""l~ ..... 

1307 Selenomethlonlne 
ell.q - + 
CHaSeCH2CH2CH{NHa +)C02 

1808 Selenourea 
eaq - + H2NCSeNHz -

1800 Serine 
ea.q - + Ser -

14.00 Sorbitol 
eaq - + HOCH2(CHOH)4CH20H ..... 

14.01 Stachyose 
eaq - + C24H42021 ..... 

14:02 Stearate Ion 
e ... q - + n-C 17H31>C02 - ..... 

1.403 Styrene 
6aq + C6HI>CH=CH2 ..... 
[C6 H6 CHCHzl·-

1404 ~lIrp.lnArnld .. 
eaq - + HzNCOCHzCH2CONHz ..... 

14:06 Succinate Ion 
ea.q - + -OzCCH2CHzC02 - ..... 

14:06 Succinate lon, hydrogen 
eaq - + HOzCCHzCHzCOz - ..... 

14.0'1 Sucelnlc add 
eaq - + H02CCH~CH2C02H ..... OH
+ HO zCCH2CH2CO 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

pH 

7 

7.0 

7.6 

9.2 

5.8 

12.2 

6.0 

6.5 

6.1 

~7 

~7 

5.5 

7.1 

10.0 

6.0 

Ie (L mol- I s-I) Comment Ref. 

'-1 X 10 10 

1.5 X 107 

1.6 X 107 

1.4 X 107 

8.8 X 108 

7.7 X 101 

8.7 X 107 

1.0 X 1010 

2.0 X 108 

3.1 X 101 

7 X 101) 

3.4 X 101'1 

3.7 X 101'1 

p.r.; D.k. at 700 nm; values of 1.8:1, O.gll and 
1.47 X 10lO were obtained. 

Average of 2 values. 

p.r.; D.k. at 700 nm in buffered soln. contg. 
mol L - 1 tert-BuOH. 

p.r.; D.k. at 720. 

6R0305 

741058 

660011 

p.r.; D.k. at 700 nm in soln. contg. 0.2 mol L -I 710554 
tert-BuOH and borate buffer. 

p.r.; D.k. at 700 nm in buffered 801n. contg. 1 141058 
mol L -I tert-BuOH; pKa. = 3.14, 8.66. 

p.r.; D.k. at 700 nm in buffered soln. contg. 1 741058 
mol L - J tert--BuOH. 

p.r.; D.k. a.t 700 nm; a.t pH 11.S Ie 

p.r. 

p.r.; D.k. at 700 nm in Nz-satd. soln.; Ie 
independent of pH 6-11. 

p.r.; D.k. at 720 nm. 

741092 

700240 

660011 

p.r.; D.k. at 510 nm; no significant reaction at 5 650391 
X 10-1 mol L -I sorbitol. 

p.r.; D.k. at 650 nm. 79A298 

p.r.; D.k. at 650 nm in soln. contg. tert.-BuOH. 76A256 

p.r.; D.k. at 720 nm; a.lso studied at pH 10.5. 741138 

p.r.; D.k. at 700 nm in soln. contg. --0.1-1 mol 730091 
L - I tert-BuOH. 

p.r.; D.k. in unbllffered soln. contg. 10-a mol 
L-- 1 EtOH. 

p.r.; C.k. with p-bromophenol; obs. G(Br-); 
ca.lcd. from pH study, 3.0-7.5. 

670298 

720027 

"'I-r.; C.k. with p-bromophenol; obs. G{Br-); pKa. 720027 
= 5.64; calcd. from pH study, 3.0-7.5. 

p.r.; D.k. in unbuffered soln. contg. 10-3 mol 
L -I EtOH; k calcd. from kobs = 1.2 x lOR. 

"'I-r.; C.k. with p-bromophenol; calcd. from pH 
study. 

670298 

720027 
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TABLg 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1407 Succinic add-Continued 

1408 Succlnlmlde 
eaq - + C 4H5NO z -

1409 Succlnonltl'lle 
eaq - + NCCHzCHzCN -

1410 Succlnyl pel'oxlde 
e"'q - '1- (-OzCCH2CH200)202 -
-02CCHzCHz<?02 - + 
HOzCCHzCHzCO 

1411 Sucl'ose 
elUI - + C12H22011 

I·U2 Sulfacetamide 

1413 

1414 

1416 

1416 

1417 

1418 

1419 

14:20 

1421 

1422 

14:23 

1424 

eaq + H2NCoH.1SOzNHAc -
[HzNOoH .. 50zNHAC)·-

Sulfaguanidine 
ell.q - + HzNCoH.tSOzNHC(=NH)NHz 

Sulfanilamide 
eaq - + 4-(HzN)C6H4S0zNHz -

Sulfanilate Ion 
eaq - + 4-H2NCoH1 SOg - -

Sulfanlllc add 
eaq - + (HgN+)C6 H1 SOg - -

Sulfasuceldlne 
eaq - + C 13H 13Ng05S2 -

Sulfathiazole 
e""l- + CoHuN 9,0 2S2 -

p-Sulfodlphenylplcl'ylhydl'azyl 
eaq - + 4-DPPH(S03 -) -

Taul'ocholate Ion 
eaq - + TC- -

Tetl'abutylammonlum Ion 
eaq - + [CHg(CHzhI4N+ -

Tetl'achlol'oethylene 
eaq - :I- CI2C=CClz - CI- + 
CClzCCl 

Tetl'acyanoethylene 
eaq - + (NC)2C=C(CN)2 -

Tetl'acycline, conJugate acid 
eaq - + TCH+ -

pH 

3-4 

6.5 

3-4 

7 

7.0 

-11 

11 

-6.5 

7 

8.6 X 107 

1.7 x 109 

2.2 X 1010 

8.6 x 109 

7.4 x 109 

4.6 x 108 

5.9 x 109 

1.4 X 10 10 

1.2 X 10 10 

6.0 x 10 10 

1.3 X 108 

1.4 x 106 

1.3 x 10 10 

1.5 X 1010 

1.5 X 109 

"'I-r.; C.k.; ratio of formn. of H' (and 
H02 CH"CH .• COz -) to OH- (and 
HOzCCHzCHi.:O) :S0.1; reI. to k(eaq - + H+) 
= 1.6 x 10 to; 1= 0.05. 

Ref. 

720057 

p.r.; D.k. at 700 nm in soln. contg. --0.1-1 mol 730091 
L -I terl-BuOH; pKa = 9.6; at pH 11.4 Ie = 9.2 
X 108 . 

"'I-r.; C.k.; reI. to Ie( eaq - + H +); 1 = 0.002. 730364 

p.r.; D.k. at t)50 nm in deaerated lIoln. contg. 
0.5 mol L -I terf..BuOH. 

SlA374 

p.r.; D.k. 79A366 

p.r.; D.k. at 700 nm in Ar-purged lIoln. contg. 82A138 
U.b mol L 1 tert-.t:SuUH and 5 X 10 ·f mol L- 1 

substrate; (also detd. Ie = 2.0 X 10 10 by f.p. 
where e,,~ - is produced by photolysis of 
substrate). 

p.r.; D.k. 730094 

p.r.; D.k. 730094 

p.r.; D.k. 640138 

p.r.; D.k.; pH not given 730094 

p.r.; D.k. 730094 

p.r.; D.k. 7::l0004 

"'I-r.; C.k.; p.r. gave 6.9 X 10 10
; reI. to k(e/l.q - + 720688 

NzO). 

p.r.; D.k. at 600 nm; counterion Na+; [NaTC] 751025 
< 2 x 10- 4 mol L- 1. . 

p.r.; D.k. at 720 nm; counterion OH-. 79A270 

p.r.; D.k. at 720 nm in soln. contg. 0.5 mol L- 1 710709 
tert-BuOH. 

p.r.; D.k. at 578 nm; unbuffered soln. 640044 

"'I-r.; C.k. in 0.05 mol L- t H2SO." satd. with 770124 
N 20; pKa = 3.3, 7.68, 9.69; reI. to le(eaq - + 
H+) = 3.9 X 10'°. 
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T ABLR 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol-I S-I) Comment Ref. 

1426 Tetraethylammonium Ion 
en.q - + (CZH,;).tN + -

1426 I,Z,8,4-Tetrafluorobenzene 
eaq - + CoH2F 4 - F- + CoHzF 3 '-6.5 

1427 Tetrakls("...sulfonatophenyl)porphyrln 
eaq - + HzTPPS 4 - - [HzTPPSj·5- 7 

11.8 

1428 Tetramethylammonium Ion 
eaq - + (CHa)4N + -

1429 N,N,N' ,N'-Tetramethylbenzldlne 
e3Cf 

- + TMB ...... 9.0 

1480 1,1' -Tetramethylene-2,2' -blpyrldlnlum 
f:aq - + Bp 2 + - BP·+ 

6.8 

2.6 X 10 10 

8.9 X lOll 

1.5 x 10'0 

5.6 x 106 

1.7 X lOR 

Ion 
~.8 x lOio 

4.0 x 10 10 

5.5 X 10 10 

1481 4,6,4' ,fi'-Tetramethyl-l,1'-ethylene-2,2'-blpyrldlnlum Ion 

p.r.; D.k. at 720 nm; countf'rion OH-. 7gA270 

p.r.; D.k. in soln. contg. 0.5 mol L -I tert-BuOH 730054 
or 0.2 mol L -I MeOH. 

p.r.; P.h.k. in Ar-satd. soln. 

p.r.; P .h.k. at 700 nm. 

p.r.; D.k. at 720 nm; counterion OH-. 

p.r.; D.k. at 100 nm in 80ln. contg. '-0.5 mol 
L -I tert-BuOH. 

Average of 2 values. 

p.r.; D.k. at 700 nm; counterion Br-. 

p.r.; D.k. at 680 nm as well as p.h.k.; 
counterion Br-; value revised in !84A292j. 

82A152 

81A247 

79A270 

751057 

78A321 

761169 

tll.q - + Bp2+ ...... Bp·+ 7.0 5.5 x 10 10 p.r.; P.h.k. in 0z-free 801n. at .. 380 nm. 84A292 

148Z I,Z ,8,fi-Tetramethyllsolndole-4:, 7 -dlone 
eaq - + CIZHI3NOz - ClzHI3N02- 7 2.4 X 10 10 

1488 N,N,N' ,N-Tetramethyl-"...phenylenedlamlne 
eaq- + TMPD - 8.0 9.1 X 107 

1484 2,2,fi,6-Tetramethyl-4-phenyl-8-lmldazolln-l-oxyl 3-oxlde 

p.r.; D.k. 84R027 

p.r.; D.k. at 700 nm in soln. contg. 0.5 mol L -, 751057 
tert-BuOH. 

eaq - + C13H17NZOZ - 2.2 x 10 10 )I-r.; C.k.; HZSO.1 soln.; reI. to k(eaq - + H+). 77D393 
77G348 

1486 I,Z,fi,6:'Tetramethyl-8-phenyllsolndole-4:,7-dlone 
ta.q- + CISHI7NOz -+ C 1SH I7N02- 7 2.4 X 10 10 

14:86 2,2,ft,6-Tetramethylplperldlne N-oxyl 
ea.q - + TEMPO -+ TEMPO(H) 

1487 2,2,6,6-Tetramethylplperldone N-oxyl 
"a.q - + TAN --. TAN(H) e.5 x 1010 

2.9 X 10 10 

2.0 X 10 10 

p.r.; D.k. 84R027 

p.r.; D.k. 761067 

Average of 2 value:5. 

p.r.; D.k. at '-700 nm. 761067 

p.r.; D.k. at 650 nm in soln. contg. 0.1 mol L -\ 76A256 
tert-BuOH. 

1488 4,6,4'6,'-Tetramethyl-l,1'-tetramethylene-2,2'-blpyrldlnlum Ion 
eaq + Bp2+ - Bp·+ 7.0 5.0 x 10 10 p.r.; P.h.k. in O:.:-free soln. at -380 nm. 84A292 

1480 4,6,4' ,6' - Tetramethy 1-1,1' -trlmcthylcnc- 2 ,2' - blpyrldln Sum ton 
eaq - + Bp2 + -+ Bp·+ 7.0 5.5 X lOll) p.r.; P.h.k. in O:.:-free soln. at --380 nm. 84A292 

144:0 Tetranltromethane 
eaq- + C(NO Z)4 - ·NOz + 
C(N02b -

1441 Tetraphenylphosphonlum Ion 
eaq - + (C 6Hr,)4P+ - (C6H5)4P • 
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5.9 X 1010 

6 4.6 X 10 10 

7 6.0 X 10 10 

2.3 X 10 10 

Average of 2 values. 

p.r.; D.k. at 578 nm as well as p.h.k. at 360 nm 650183 
(nitroform anion). 

p.r.; D.k. at 550 nm as well as p.h.k. at 350 640133 
nm. 

p.r.; D.k. 82A051 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

14 .. !l1 Tet.rapl'opylaInInontuIn 10n 
!IUI- + (CHsCHzCH 2) .. N+ -+ 

14:4:8 Tetronate Ion 
!aq + C4H30 3 - -+ 

144:4: Thalamyd 
eaq - + -OzCPhCONHPhS02 NHAc 
-+ 1,2-CnH-j{C02 -)2 + 
HzN C 6H 4S0 2NHAc 

14:4:6 Theobromine 
eaq - + C7HsN 402 -+ 

14.4.8 Theophylllne 

eaq - + C7HsN 40 2 -

14:4:'1 Thiamine eatlon 
eaQ - + Thm+ - Thm· 

14:4:8 Thlazole 
eaq - + Tz - oTzH 

14:4:9 Thlobarblturle aeld 
!lI.q + C 4H4Nz0 2S -

14:60 Thlodlaeetate Ion 
4!! ... q + S(CHIOlCO:l) -)2 -+ 

14:61 8,8'·Thlodlpl'oplonate Ion 
e/l.(I- + S(CH2CH2C02 -)2 -+ 

14:61 Thloglyeolate Ion 

pH 

7 

6.1 

8.0 

6.6 

10_~ 

10.8 

e",q - + HSCH2C02 - -+ ·CH2C02 - + 6.5 
HS-

14:63 Thlonlne eatlon 
eaq-+Th+-

J.464 Thlonlne, neutral 
eacl - + ThH .... 

14:66 Thiophene 
eaq - + -SCH=CHCH=CH- -+ 

14:66 Thlophenoxlde Ion 
I!aq- + C 6H5S- ..... 

14:6'1 Thiourea 
eaq - + HzNCSNHz .... 

14:68 DL-Threonlne 
e&q - + Thr .... 

14:69 Thymldine-6'-monophoBphate 
I!aq- + TMP - TMp·-

7.6 

12.6 

7, 11 

6.7 

6,4 

6.2 

7 

6.7 

Ie (L mol-I s-I) Comment Ref. 

3.2 X 107 

1.5 X 10 10 

1.1 X 10 10 

3.4 X 10 10 

e.9 x 109 

2.1 X 109 

2.5 x 10° 

<6 X 107 

$UI X 107 

5.8 X 107 

5.5 x 10° 

1.1 X 10 10 

5.5 X 107 

4.4 X 107 

6.5 X 107 

4.7 X 107 

2.9 x 10° 

< 1 X 107 

2.0 X 107 

1.5 x 101) 

p.r.; O.k. at 720 nm; eounterion OH-. 

p.r.; O.k. at 600 nm in 10-3 mol L- I 

phosphate buffer and 0.1 mol L - J tert-BuOH. 

p.r.; D.k. 

p.r.; O.k. 

p.r.; O.k. 

p.r.; D.k. at 700 nm in soln. eontg. -0.5 mol 
L -1 tert-BuOH; pK" 4.8. 

Average of 2 values. 

p.r.; O.k. a.t 700 nm in soln. contg. --0.5 mol 
L -1 tert-BuOH. 

p.r.; O.k. 

p.r.; D.k. a.t 578 nm. 

p.r.; O.k.; pKn. ;:=: 4. 

79A270 

741053 

730094 

86R158 

86R158 

771034 

711034 

650018 

640048 

,.~oooo 

730090 

p.r.; O.k.; pKn. = 3.7, 10.3; at pH 12.0 Ie = 5.6 730090 
x lOR. 

p.r.; O.k. at 650 om in soln. contg. 2 x 10-2 82A258 
mol L - I tert..BuOH and 10-5 mol L -I dye; pKa. 
= 6.9. 

p.r.; O.k. at 650 nm in soln. eontg. 2 X 10-2 82A268 
mol L -I tert-BuOH and 10-5 mol L -I dye. 

Average of 2 values. 

p.r.; D.k. at 550· nm with and without 0.05 mol 78A027 
L -I MeOH. 

p.r.; D.k. 650018 

p.r.; D.k. 640138 

p.r.; D.k. at 578 nm. 640044 

p.r.; D.k. at 720 nm: pKa 
<5 x 106

. 

2.3, 9; at pH 9.5 Ie 660011 

p.r.; D.k.; conen. 10-2 mol L -1. 650389 

p.r.; D.k. 650388 
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TABLJ~ 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol- I s-l) Comment Ref. 

14:80 Thymine 
taq - + 5-MeU -+ [5-MeUj·- 1.8 x 1010 Average of 2 values. 

5.5 1.8 x 10 10 p.r.; D.k.; pKa = 9.95 650388 

6.0 1.7 x 10 10 p.r.; D.k. at 578 nm. 640044 

14:81 Thymine, negative Ion 
taq - + 5-MeU- -+ 9.5 x 109 Average of 2 values. 

12 3.0 x 109 f.p.; D.k. (phot. of OH-). 727036 

11 4.1 x 109 p.r.; Soln. H2-satd.; d.k. at 690 nm. 650494 

14:61 ei"'lIft-Thymlne dime!' 
taq - + (Thym)2 -+ (Thym)2·- 8.0 1.5 x 1010 p.r.; D.k. at 650 nm in N2-satd. soln. contg. 720309 

0.02 mol L -1 phosphate butTer. 

14:83 "...Toluate Ion 
t",q + 3-CHaO(\H .. 002 -+ -11 2.6 x 10° p.r.; D.k. 640138 

1464 ~Toluate Ion 
taq - + 2-0HaCoH.tC02 - -+ -11 2.7 x 108 p.r.; D.k. 640138 

14:66 p-Toluate Ion 
taq - + 4-CH3C6H4002 - -+ -11 3.6 x lOll D.k. 640138 

14:66 Toluene 
eaq - + C6H5CHa .... 1.~ x 107 Average of 3 values. 

9-11.5 1.5 x 107 p.r.; D.k. at 720 nm in Ar-satd. soln. contg. 0.1 85A158 
mol L -I tert-BuOH and 10-"_10-2 mol L- 1 

toluene. 

1.4 X 107 p.r.; D.k. 85A282 

-11 1.2 x 107 p.r.; D.k. 640138 

14:8'1 4:-Tolueneeultonate Ion 
eaq - + 4-CH3CoH4S03 - -+ -11 1.7 x lOll p.r.; D.k. 640138 

14:88 p-Tolunltl'lle 
t .. q - + CH~CoH"CN .... 1.~ x 1010 Average of 2 values. 
4-CHaCoH"CN-

1.3 x 10 10 p.r.; D.k., as well as p.b.k. at 310 nm, in Ar- 79A350 
satd. soln. contg. tert-BuOH. 

--11 1.4 x 10 10 p.r.; D.k. 640138 

14:89 m-Tolyl-~-D-glueopy!'an081de 

I!"'q - + GluOCoH'lCHa .... 1.,( 'X lOR p.r.; D.k. '7100S6 

14:'10 ~Tolyl-P-D-gJueopYl'ano81de 
taq - + GluOC6H4CHa -+ 4.1 x 107 p.r.; O.k. 710056 

1471 p-Tolyl- JS-D-glyeopyranoslde 
eaq - + GluOC6 H"CHa .... 6.1 x 107 p.r.; O.k. 710056 

14:'11 Tl'lehlol'oaeetate Ion 
'-"''I - + C1 3 CC02 -10 8.5 x 109 p.r.; D.k. R500111 

14:'13 Tl'lehlol'oethylene 
e"'q - + CICH=CCI2 -+ 01- + 1.9 x 10 10 p.r.; D.k. at 720 nm in soln. contg. 0.5 mol L- 1 710709 
C2HC12 tert-BuOH. 

14:'14: Tl'lehlol'oftuol'omethane 
eaq - + OClaF -+ CI- + ·OFOlz -6 1.6 x 10 10 "i-r.; C.k. with H+ as well as NzO, elec. condy.; 710026 

reI. to Ie( e,.q - + N20). , 

14:'16 a,a,a-Trtehlorotoluene 
eaq- + C6H500la -+ -10 8.3 x lOll p.r.; O.k. 650015 

14:'18 Tl'lftuol'oaeetate Ion 
eaq - + OFaC02 - .... -10 <1.4 x 106 p.r.; O.k.; kobl! 52.6 x 106

; k cor. for 1. 650015 
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TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction 

1477 1,1,I-Tl'lftuol'oaeetone 
eaq - + CF aCOCH:~ -+ 

1478 Tl'lftuol'olodomethane 

pH 

5.19 

eaq - + CFaI -+ 1- + ·CFa 9-10 

1470 a,a,a-Tl'lftuorotoluene 
eaq - + COH5CF 3 -+ ~ 11 

1480 Trlmethylaeetamlde 
eaq - + (CHabCCONH2 -+ 9.2 
!(CHahCCONH2J·-

1481 Trlmethyleyelopl'openlum eatlon 
eaq - + Cy+ -+ Cy· 5.1 

14,82 l,l'.Trtrn@thyl(!'fi@.2,2'-blpyrldlnlurn Ion 
flaq - + TQ2+ -+ TQ.+ 

6.8 

1483 Trlmethylhydrazlne 
eaq- + (CHa)2NNHCHa -+ 10.4 

1484: Trlmethylhydraslnlum Ion 
eaq - + (CH:{)2NNH2CH:{ + -+ 5.4 

1486 1,2,6-Trlmethyl-8-phenyllsolndole-4, 7 -dlone 
eaq - + C I7H Il;N02 -+ C 17H 15N02-

1486 Trlmethylphenylphosphonlum Ion 
eaq - + .(CH:~bP+CoH/) -+ '~7 
(CH:1bPCoH5 

1487 Trlmethyl phosphate 
ea<l- + (CHaObP(O) -+ ·CHa + 
(CHaObP02 -

1487 a Trlnltl'omethyl Ion 
eaq - + C(N0 2b - .... 

1488 Trloxane 
eaq - + C3H6 0 a .... 

1480 Tryptophan 
r;a.q - -t TcpH ...,. 

14:00 Tyramine, eonjugate aeld 
eaq - + HOCoH4CH2CH2NH.3 + -+ 

14:91 Tyramine, negative Ion 
eaq - + -OC6H1CH2CH2NH2 -+ 

14:92 Tyrosine 
eaq - + TyrOH -+ 

7 

11 

5.9 

7.8 

6.9 

11.2 

6.6 

6.6 X 107 

1.3 X 10 10 

3.2 X 1010 

6.0 X 10J.0 

5.8 X 10 10 

6.2 X 10 10 

'~1 X 108 

1.3 X 10 10 

3.5 X 10 10 

1.7 X 10 10 

3.0 X 10 10 

2.9 x 1011 

3.2 X 10" 

2.5 X 108 

3.0 X 108 

3.5 X 108 

5.8 X 107 

9.4 X 108 

2.8 X 108 

p.r.; D.k. in unbuffered soln. contg. lO- a mol 
L -I EtOH. 

Ref. 

670298 

p.r.; D.k. at 600 nm. 700407 

p.r.; D.k. 640138 

p.r.; D.k. in borate buffer contg. 0.5 mol L -1 710414 
tert-BuOH. 

p.r.; D.k. at 600 nm as well as p.b.k. at 500 nm 82A395 
in soln. contg. 0.1 mol L -, tert-BuOH and 
10-3 mol L- J trimethylcyc1opropenyl 
fluobora.te; It: cor. for 1. 

Average of 2 values. 

p.r.; D.k. at 700 nm; counterion Br-. 

p.r.; D.k.; counterion Br-; value revised in 
[84A292J. 

p.r.; D.k. at 700 nm. 

p.r.; D.k. at 700 nm. 

p.r. 

18A321 

761169 

720003 

720003 

82A329 

p.r.; D.k. in soln. contg. 0.2 mol L -I tert-BuOH. 82A051 

p.r. 

p.r.; D.k.; counterion K+. 

f.p.; D.k.; Hz-satd. soln. contg. 10-3 mol L- 1 

Na.OH. 

Average at ~ values. 

p.r.; D.k. 

p.r.; D.k. at 550 nm in soln. contg. tert·BuOH 
and buffer. At pH 8.0 Ie = 2.2 x 10'\ at pH 
11.5 k = 3.1 X 107

; pK~ = 2.43, 9.44, 11.73. 

p.r.; D.k. at 635 nm; I,·isomer. 

p.r.; D.k. at. 690 nm in soln. contg. -0.1 mol 
L -1 terl-BuOH; pK,.. = 9.5, 10.8. 

p.r.; D.k. at 690 nm in soln. contg. ~0.1 mol 
L -1 tert-BuOH; 

Average of 2 values. 

p.r.; D.k.; pK" = 2.2, 9.1, 10.1. 

723008 

650183 

717345 

84A200 

771139 

690459 

730003 

730003 

730003 
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TABLI!: 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Reaction pH k (L mol-I s-I) Comment Ref. 

1492 Tyrosine-Continued 

1498 Tyrosine dlanlon 
eaq - + TyrO Z- -+ 

1494 Uradl 
eaq - + U -+ U·-

1496 Uradl, negative Ion 
e8.(I- + U- -+ U·-

1496 Urea 
eaq - + HzNCONHz -

1491 Uric add 
eaq - + C5H .. N 40 3 -

1498 Ul'ldlne 
eaq - + Ur -+ 

1499 Ul'ldlne, negative Ion 
eaq - + C9HIINz06 - -

7.8 4.0 x 108 

12.5 9.6 x 107 

11.0 <1.7 x 107 

7 1.5 X 10 10 

11 1.9 x 10° 

7 3.0 x lOr, 

5 

6 

11.8 

1600 Ul'ldlne monoph08phate, 2' ,B'-cycllc dlanlon 
eaq - + CgHoN20Spz- - 6 1 X lOll 

1601 Urldlne 6'-monophosphate, dlanlon 
eaq - + C9HIIN209p2- - 7 

1602 Urldlne 6'-monophosphate, tl'lanlon 
eaq - + C 9H IONzOgp3- -+ 13 

160B Vallne 
el1.q- + Val-

1604 Valine, negative Ion 
eaq + Val- -+ 

1606 Vallnylglyclne 
eaq - + ValGly -+ 

1606 Vinyl acetate 
eaq - + CHaC02CH=CH2 -

1601 Vinyl benzoate 
eaq - + C6 H5C02CH=CH2 -

1608 Vinyl chloride 
eaq - + HzC=CHCI -+ CI- + 
CHzCH· 

J. Phys. Chern. Ref. Data, Vol. 17, No; 2,1988 

6.4 

9.5 

6.2 

11 

11 

-6.5 

6.5 X 108 

1.3 x 107 

1.7 x 10° 

7.3 x 109 

2.5 x 108 

p.r.; D.k. 650389 

p.r.; D.k. at 690 nm in soln. contg. -0.1 mol 730003 
L -\ tert-BuOH. 

p.r.; D.k. at 600 nm; 20% monoanion; I.-isomer. 680062 

p.r.; D.k. in buffered soln. contg. 10-2 mol L -1 680316 
MeOH, 1= 0.1 (Na2S0,tJ; pKa. = 9.45. 

p.r.; D.k. in buffered soln. contg. 10-2 mol L -I 680316 
MeOH, 1= 0.1 (NaZS01), kob" = 3 x 109

; at 
pH 1~ k= lR x 109 ; kc-nr fnr r 

p.r.; D.k. in unbuffered soln. contg. 10-3 mol 
L -1 EtOH. 

p.r.; D.k. at 578 nm; pK = 5.78, 10.3. 

670298 

640048 

p.r.; D.k. in buffered soln. contg. 10-2 mol L - t 680316 
MeOH and NazSO .. ; pKa = 9.2, 12.5; 1= 0.1. 

p.r.; D.k. in buffered soln. contg. 10-2 mol L -I 680316 
MeOH and NazSO,,; 1 = 0.1. 

p.r.; D.k. in buffered soln. contg. 10-2 mol L- 1 680316 
MeOH and Na2S0 .. ; pK = 1.02, 5.88, 9.43; 1 = 
0.1. 

p.r.; D.k. in buffered soln. contg. 10-2 mol L -I 680316 
MeOH and NazS04; pK,.. = 6.63, 9.7; 1 = 0.1. 

p.r.; D.k. in buffered soln. contg. 10-2 mol L -I 680316 
MeOH and Na2S0,,; 1 = 0.1. 

p.r.; D.k. at 720 nm; pK,. = 2.286, 9.719 

p.r.; D.k. a.t 720 nm; k ca.lcd. from kobs = <5 
x 106 at pH 9.5 assuming solute is 50% 
nesa.tive ion, 50% liwittedon. 

p.r.; D.k. at 700 nm in buffered soln. contg. 1 
mol L -I tert-BuOH; pK = 3.23, 8.00. 

f.p.; D.k.; H2-satd. soln. contg. 1O-~ mol L- 1 

NaOH. 

f.p.; D.k.; Hz-satd. soln. contg. 10-3 mol L- 1 

NaOH. 

p.r.; D.k. at 720 nm in soln. contg. 0.5 mol L- J 

tert-BuOH. 

660011 

660011 

741058 

717345 

717345 

710709 



RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 635 

TABLE 6. Rate constants for reactions of hydrated electrons in aqueous solution-Continued 

No. Readion pH 

l609 VlnyUdene chlo .. lde 
e ... q - + H!lC=CC12 -+ Cl- + CH!lCCI -6.5 

1610 Vinyl isobutyl ethel' 
eaq - + (CHa)2CHCHzOCH=CH2 -+ 

1611 N-Vlnyl-2-py .... olldlnone 
flaq - + Vp -+ Vp·-

1612 Vinyl Bulfonate Ion 
eaq + CH 2=CHSOa 
[CH2CHSOaJ·2-

1613 Xanthine 
fla.q - + CI)H4N 40 2 -+ 

1614 Xylenol Orange 
flaq - + C31H32NzOl3S -+ 

1616 D-Xylose 
eaq - + C"H 100 5 -+ 

11 

7 

11 

7 

2.3 X lO10 

1.6 x 109 

3.9 X 10° 

u) Unrecommended value because of deficiencies in the method. The value is 
included since it is the only reported data on the substrate. 

b) Discrepancy in these data. No recommendation. 

Ref. 

p.r.: D.k. at 720 nm in soln. contr:. 0.5 m(')l L -, 710709 
tert-BuOH. 

f.p.; D.k.; Hz-satd. soln. contg. 10-3 mol L- 1 

NaOH. 

p.r.; D.k. at 580 nm in N2-satd. soln. contg. 2 
mol L - I MeOH. 

p.r.; D.k. at 600 nm. in N2-satd. soln.; product 
detd. by esr is CHaCHSOa - in acid or alk. 
soln.; no e-adduct obs. 

p.r.; D.k. 

f.p.; D.k. at 700 nm. 

p.r.; D.k. 

717345 

81A296 

82A328 

86R158 

710437 

79A366 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution 

No. Reaction pH k (L mol-I 8- 1) Comment Ref. 

1 Sllver(I) ion 
H· + Ag+ -+ H+ + AgO 2 1.2 X 1010 b p.r.; P.b.k. at 310 nm. 650393 

1 2.8 X 1010 II p.r.; P .b.k. at 410 nm; contains tE'rt-BuOH; Ie 73101;3 
increases with pressure 0 -+ 6.72 X 10" N m-2

. 

2 Arsenenous(ill) acid 
H· + HAsO\! -+ H+ + HAsO\!- 7 X 108 p.r.; Obs. dose rate effect on G(As v) and 750247 

G(H20 2 ) in 0.4 mol L -J H2S0 4 assuming k{OH 
+ AsllI) = 1.8 x 10°. 

8 Tetrachloroaurate(m) Ion 
H· + AuCl4 - -+ H+ + AuCI/- 4 5.7 x 10° p.r.; P.b.k. at 330 nm in soln. contg. MeOH and 680302 

0.01 mol L -1 KCI. 

4 Bromide Ion 
H· + Br- -+ HBr- - 7 2.8 X 107 )I-r.; C.k.; obs. G{H2); reI. to k{Ho + HCO\! -). 720264 

6 Bromine 
H· + Brz -+ Brz·-· + H+ -1 X 10 10 p.r.; P.b.k. at 360 nm (Brz -), competes 650382 

favorably with H + 02; uncertainty in the 
va.lue is 5-fold. 

6 Bromate Ion 
H· + BrOa- -+ -1.7 -2.1 x 107 a )I-r.; C.k. with riboflavin, obs. G(~RF); reI. to 84A192 

Ie(H· + glucose). 

'f Carbon monoxide 
H· + CO -+ CHO 1.2 1.7 X 107 b )I-r.; C.k.; reI. to Ie(H· + Fe2 +). 630014 

4.9 x 107 h )I-r.; C.k.; reI. to k(H· + HCHO). 630014 

8 Carbon dioxide 
H· + CO 2 -+ ·C02H < 1 X 106 p.r.; No abs. at 250 nm obs. in CO2-satd. soln. 650384 

of 0.1 mol L -1 H2SO". 

9 Blearbonate Ion 
H· + HC0 3 - -+ 8 4.4 X 10-1 X-r.; C.k.; reI. to Ie(H· + MeOH). 630049 

10 Hydrogen cyanide 
H· + HCN -+ HCNH 2 3.7 X 107 b )I-r.; C.k., obs. G(H2); reI. to k(H· + EtOH). 730364 

1.0 x 108 h )I-r.; C.k.; reI. to k(H· + 2-PrOH). 680593 

11 Cyanogen 
H· + C2N 2 -+ -6 < 1 x 107 p.r.; No reaction; no evidence for H adduct in 710038 

transient spectra obs. in 3.7 x 10-4 mol L- 1 

cyanogen soln. contg. 2.4 X 10-2 mol L- I 

N 2O. 

12 Thiocyanate Ion 
H· + SCN- -" 2.3 x 108 p.r.; P.b.k. at 425 nm in soln. contg. 0.1 mol 87A903 

L -\ HCI0 1 and 2.5-7.5 x 10-2 mol L- 1 

thiocyanate ion. 

18 Cadmlum(D) Ion 
H· + Cd2+ -+ -7 <3 x lOr; )I-r.; No reaction. c.k. in soln. contg. 1-5 X 650192 

10-2 mol L -I edSO 4 and 10-2 mol L- I EtOH, 
obs. G(Hz); reI. to k(H- -t- Et.OH). 

14 Cerium(IV) Ion 
H. + Ce'H -+ 3.6 X 107 )I-r.; C.k.; obs. G(H\!); reI. to k(H· + EtOH). 701059 

16 Trichlorine anion 
H· + Cia - -+ H+ + Cl2·- + CI- 6 X 10 10 p.r.; C.k. in 1 mol L -I HCI soln. contg. chlorine 

and oxygen; estd. from G(CI2 -); Ie = 2 X 10 10 
84A462 

in 2 mol L -1 HCI; reI. to k(H· + 02)' 

16 Chloride Ion 
H· + cr-+ -7 < 1 x 105 )I-r.; No reaction; c.k. with HC0 2 -; obs. G(H2)' 720264 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH 

11 6,1,1 ,11,14,14-Hexamethyl-l,4,8,II-tetraasaeyelotetradeea-4,14-dleneeobalt(n) Ion 
H- I Co(4,14-dicneN4 )2+ - 1.0 3.7 x 108 p.r.; C.k. in Ar--Batd. Boln. eontg. 0.1 mol L- 1 

tert-BuOH and 10-.1 mol L-- 1 Ct)H IIC0 2 H; obs. 
p.b.k. for H-adduct of BIIOH; reI. to k(H· + 
BtiOH). 

18 Hexaammlneeobalt(ID) Ion 
H· + Co(NHa)611+ - H + 
Co(NHa)62 + 

19 Pentaammlneaquaeobalt(ID) Ion 
H' + Co(NH:~)o:J+ - Co(NHa)r,Hz02+ 

20 Pentaammlnehydroxyeobalt(ID) Ion 
H' + Co(NH¥r;OH2 + -
Co(NHa)sOH 

1.8-3.9 

<7.0 X 101) 

4.5 X 105 a 

3.0 x 10'" 

0.06-11.0 3.1 x 10'1 A 

7.5 2.8 X 10'" 

21 Tetraammlnedlaquaeobalt(ID) Ion 
H· + Co(NH:J)/+ - 3.5 4.1 X 106 a 

12 Trls(ethylenedlamlne)eobalt(ID) Ion 
H· + Co(en)a:-!+ - Co(en)az+ 3.5 

28 Dlaquabls( ethylenediamine )eobalt(m) Ion 
H· + Co(cnh3+ ->- 3.5 

24: Billaquablll( dlethylenetrlamlne leo balt(m) Ion 
H' + Co(dien)2{HzO)2:H -+ 3.5 1.7 X 107 a 

16 Pentaammlnebromoeobalt(m) Ion 
H· + Co(NHa)oBr2+ - Co(NHa)5Br+ 

16 Tetraammlnedlbromoeobalt(m) Ion 

4-6 

H· + Co(NHa)1Brz + - 3.5 5.5 X 108 a 

21 ci,..Dlbromobls( dlethylenetrlamlne )eobalt(m) Ion 
H· + cis-Co(dien)2Br2 + - 3.5 3.0 X lOR a. 

28 tran .. Dlbromobls(dlethylenetrlamlne)eobalt(m) Ion 
H' + tran .. Co(dien)2Br2 + - 3.5 4.1 X lOR a 

29 Pentaammlneehlol'oeobR.lt(m) Ion 
H' + Co(NHa)5CI:l+ - Co(NHa)sCI + 7.2 X lOR" 

4-6 2.5 x lOR b 

80 Tetraammlnedlehloroeobalt(m) Ion 
Ht + Co(NHa)4CI2 + - 3.5 2.8 X 108 a. 

81 Dlehloro(trlethylenetetramlne)eobalt(m) Ion 
H' + CoClz(trien)+ -+ 3.5 7.1 X 107 

/I. 

az ci .. DlehJoroblB(dlethylenetrlamlne)eobalt(ill) Ion 
H· + cie-Co(dien)2C1z + - 3.5 1.1 x 108 

a 

"V-r.; C.k.; reI. to k(H' + EtOH). 

"V-r.; C.k.; reL to k(H' + EtOH). 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

Average of 2 values. 

e.d.j Detd. from dose rate of H atoms and 
amount of redn. product. 

"V-r.; C.k.; reI. to k(H' + CHaCDOHCHa). 

e.d.j Detd. from dose rate of H atoms and 
amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

c.d.; Detd. from doec ratc of H atom" and 
amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

"V-r.; C.k.; reI. to k(H· + EtOH). 

"V-r.; C.k.; reI. to k(H' + CHaCDOHCH:J). 

e.d.; Detd. from dose rate of H atoms and 
cUHUUU(, vf n:lUU. ~rvuu~(,. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

"V-r.; C.k.; reI. to k(H' + EtOH). 

"V-r.; C.k.; reI. to Ic(H' + CH3CDOHCH:~). 

e.d.; Detd. from dose rate of H atoms and 
amount of recln. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

e..d.; Detd. from dose nte of H atoms and 
amount of redn. product. 

637 

Ref. 

7AA900 

660010 

660010 

650014 

050014 

650085 

730511 

719218 

119U8 

730511 

660010 

650085 

730517 

730517 

130517 

fi600l0 

6!)()085 

730511 

730511 

730517 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH 

88 trtln ... Dlehlol'obls(dlethylenetrlamlne)eobalt(m) Ion 
H· + trcnr-Co(dien)2C12 + - 3.6 1.4 X 108 

a 

8. Pentaammlneftuoroeobalt(m) Ion 
H· + Co(NHa)r;F~H - Co(NHa)r;F+ 1 

86 Tetraammlnedlftuoroeobalt(m) Ion 
H' + Co(NHa)4F z + - 3.5 6.1 X 106 a 

86 BIs( ethylenediamine )dlftuoroeobalt(m) Ion 
H· + Co(en}2F2 + - 3.5 2.8 X 106 a 

8'1 .ra ... ..-Bla( dlc:thr1c:nc:trIAlDlnc: )dlfluorocobAlt(m) Ion 

H' + trtln .. Co(dien}2F 2 + - 3.5 4.6 X 106 a. 

88 Pentaammlnelodoeobalt(m) Ion 
H· + Co(NHa)012+ - Co(NHa),)+ 1.6 X 10tO 

89 Pentaammlne( azldo )eobalt(m) Ion 
H' + Co(NHa)r;Naz+ - 4.7 x 108 

4.9 X 108 

4-6 4.4 x lOR 

.0 Trlnltrotrlsammlneeobalt(m) 
H· + Co(NHab(N02h - 4.3 x lOR 

.1 Pentaammlne( nltrlto-N)eobalt(ll) Ion 
H' + Co(NH3)r;N022+ - 1 7.2 X 107 

.2 Pentaammlneeyanoeobalt(m) Ion 
H· + Co(NH¥sCNZ + - 9.5 x 10" 
Co(NHa)sCN 

2.7 x 107 

4-6 4.2 X 107 

48 Hexaeyanoeobaltate(m) ton 
H· + CO(CN)6a- - 1 8.9 X 106 

.4 Phosphatopentaammlneeobalt(ll) 
H· + Co(NHa)r,P04 - <5.0 x 101) 

46 Pent.aammlne(thloeyanato-N)eobalt(ill) Ion 
H· + Co(NHa)r;NCS2+ - 1 2.8 X lOll 

4:6 Pentaammlne(formato )eobalt(m) Ion 
H· + C .... (NHa)1I0zCHz+ - 3.5 1.5 x 107 a. 

[Co(NHa)o0zC]2+ + Hz 

4:'1 (Aeetato )pentaammlneeobalt(m) Ion 
H' + Co{NHa)r;02CCHa2+ - 1.3 X 106 a 

• 8 Pentaammlne( ehloroaeetato- D)eobalt(m) Ion 
H' + Co(NHa)502CCHzCI2+ - 1.7 x 107 

a. 

4:9 Pentaammlne( dlehloroaeetato- O)eobalt(m) Ion 
H· + Co(NH3)o02CCHCI22+ - 6.0 X 106 

a 

60 Pentaammlne( tr1ehlol'oaeetato- O)eobalt(ll) Ion 
H. + Co(NHaJo02CCCla2+ - 5.5 x 100 

a 

61 Pentaammlne(trlfluoroaeetato)eobalt(m) Ion 
H· + Co(NHa)r;02CCF32+ - 1 <1.8 x 100 
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e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

),-r.; C.k.; reI. to k(H' + EtOH). 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

"I·r.; C.k.; reI. to k(H· + EtOH). 

Average of 2 values. 

)'-r.; C.k.; reI. to k(H' + EtOH). 

"I-r.; C.k.; reI. to k(H' + CH:,CDOHCHa). 

"I-r.; C.k.; reI. to k(Ho + EtOH). 

)'-r.; C.k.; reI. to k(H' + EtOH). 

Average of 2 values. 

"I-r.; C.k.; reI. to k(H' + EtOH). 

)'-r.; C.k.; reI. to k(H' + CHaCDOHCH3). 

)'-r.; C.k.; reI. to k(H' + EtOH). 

"I-r.; C.k.; reI. to k(H' + EtOH). 

"I-r.; C.k.; reI. to k(H· + EtOH). 

ed: D~td fr .... m dnllP r~t.p nf R ~t.nmll ~ntl 

amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product . 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

"I-r.; C.k.; reI. to k(H' + EtOH). 

Ref. 

730517 

660010 

730517 

119218 

730517 

660010 

660010 

650085 

660010 

660010 

660010 

650085 

660010 

660010 

660010 

'130512 

730512 

730512 

730612 

730512 

660010 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH 

62 Pentaammlne(proplonato- O)eobalt(m) Ion 
II- + Co(NlIa)502CCIIzCII32+. 

68 Pentaammlne(butanoato- O)eobalt(m) Ion 
H· + Co(NH:dI)02C(CH2hCH32+ -+ 

64 Pentaammlne(lsobutyrato )eobalt(m) Ion 
H· + Co(NHalo0 2CCH(CHa)/+ -

66 Pentaammlne(pentanoato )eobalt(m) Ion 
H· + Co(NHa)50zC(CHz)3CHa2+ -

68 Pentaammlne(fumal'ato)eobalt(m) Ion 
H· + Co(NH:J)5H-fumz+ -+ 1 

6'1 Trloxalat.ocobalt.at.e(m~ Ion 

H· + Co(C10")S3- - H + 7 
Co(C20 1)z - + -02CCO Z-

68 Ethylened\amlneb\s( oxalato }eobaltate(ID} ion 

4.7 X 106 
" 

3.6 X 106 a. 

5.7 X 106 a 

3.8 X 106 a 

2.7 X 109 

6.8 X 108 

H· + Co(en)(Cz0 4lz - - 3.5 2.8 X 106 
" 

69 BIlI( ethy lenedlamlne )oxalatoeobalt(m) Ion 
H· + Co(enh(CZO.1)+ ...... 3.6 

80 Pentaammlne(benzoato}eobalt(m) Ion 
H· + Co(NH:J)GOzCC6 H,,' + -
Co(NHa)r,°zCC6H62+ 

1.0 

1.6 X 109 

81 Pentaammlne(4-nltrobenzoato)eobalt(m) Ion (PNBPAJ 
H· + p-OZNC6,.H.fC02CO(NHa)1)2+ - 1 1.9 x 10 
Co(NH:\)r,02CCoHr,-4-N022+ 

62 Trls(glye1nato )eobalt(m) 
H· + Co(Gly)s -

63 TrIB( alanlnato )eobalt(m) 
H· + Co(Alah -

3.5 

3.5 

84 TrIB( L-2-amlnopentanoato )eobalt(m) 
H· + Co(Val)a - 3.5 

7.6 X 106 
8. 

1.6 X 107 a 

e.d.; Detd. fl'um do::!e rat" uf II atulII::! and 

amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amo(mt of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

)'-r.; C.k.; reI. to k(H· + EtOH). 

),-r.; C.k.; reI. to k{H· + NOz -). 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

e.d.; Det.d. from doee ra.t.e of II a.tome and 

amount of redn. product. 

Average of 2 values. 

p.r.; P .h.k. 

p.r.; P.b.k. at 345 nm in Ar-sa.td. soln. contg. 
0.01 mol L -1 MeOH. 

Ref. 

730512 

730512 

730512 

730512 

660010 

670498 

719218 

719218 

771027 

710282 

p.r.; P.b.k. at 410 nm in soln. contg. 1 mol L -I 771027 
tert-BuOH: abs. spectrum indicates ring a.ddn. 

e.d.; Detd. from dose ra.te of H atoms and 
amount of redn. product. 

e.d.; Detd. from dose rate of H atoms and 
amount of redn. product. 

e.d.; Det-d. from dose rate of H atoms and 
amount of redn. product. 

730512 

730512 

730512 

6G Nltrllutrlaceilai.ucubalt,at,e(m) 

H· + CoNTA- 6 <1.0 x 10° /I, )'-r.; Est. from redn. in G(-CoNTA) on addn. 
of tert-BuOH; reI. to k(H· + tert-BuOH). 

770170 

86 Tris(aeetylaeetonato)eobalt(m) 
H· + Co{acac)a -

8' Chromtum(n) Ion 
H· + Cr2 + -. CrHz+ 

68 Tl'loxalatochl'omate(m) Ion 
H· + Cr(CZ0 4)g3- -. 

0-2 

3.5 

)'-r.; C.k.; reI. to k(H· + 2-PrOH}. 700094 

p.r.; P.h.k., (250-470 nm) in Ar-sa.td. soln. contg. 741142 
HCI0 4• 

e.d.; Detd. from dose rate of H atoms a.nd 
D.mount of redn. product.. 

719218 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 8- 1) Comment Ref. 

8V Chromate(VI) Ion 
Ho + Cr042- -+ B.t X 109 Aver~ge of 2 values. 

6.3 X 109 'V-r.; C.k.; reI. to k(Ho + HC02 -). 660616 

-7 1.0 X 1010 'V-r.; C.k.; reI. to k(Ho + EtOH). 650192 

'10 Dlc.hromate~VI) Ion 
Ho + Cr20 7 - -+ -7 2 X 1010 'V-r.; C.k.; reI. to k(Ho + EtOH). 650192 

'11 Copper(I) Ion 
Ho + Cu+ - CuH+ 5.6 -6.0 x 109 p.r.; P.h.k. at 340 nm in 10-3 mol L -1 CUS01 82AI04 

soln. under 100 atm H2 • 

'12 Copper(n) Ion 
Ho + Cu2 + -+ H+ + Cu+ 9.1 x 107 Average of 3 values. 

8.8 X lOT 'V-r.; C.k.; obs. G(H2); reI. to A:(Ho + MeOH). 84G172 

1-2 9.9 x 107 'V-r.; O.k.; oha. G(H2); reI. to k(Ho,+ MeOH). 680444 

1 8.6 x 107 X-r.; O.k.; reI. to k(Ho + MeOH). 680009 

'18 (6, '1 ,'1 ,12 ,1~,1~ Hexamethy 1-1,~,8,II-tetraa.ac.yc.lotetradec.a-4:,II-dlene )c.opper(n) Ion 
Ho + Cu(4,1l-dieneN .. )2+ - 1.0 >5 X 101'1 p.r.; P.h.k. in Ar-satd. soln. contg. 1 mol L- 1 761039 
Ou(4,1l-dieneN.1)+ tert-BuOH. 

.,.~ D~ut;erlunl 
Ho + D2 -+ HD + D 2.12 <2 x 10" 'V-r.; C.k.; reI. to k(Ho + Fe3 +). 690012 

'16 Fluoride Ion 
Ho + F- -+ HF +. eaq - 8.3 1.0 X 104 p.r.; Effect of H2 concn. on eaq - decay in 1.0 670116 

mol L- I KF. 

'18 Iron(n) lona 
Ho + Fe2+ - FeH2 + 0 7.5 X 106 p.r.; P.h.k. at 270 nm (FeH2 +); assuming k(Ho 690434 

+ Ho) = 2.6 X 1010; Ic(FeH2+ + H+ - Fe3+ + 
H2) = 1.06 X 10"; 

'1'1 Ferroc.yanlde Ion 
Ho + Fe(CN)6'1- -+ Fe(CN)6H"- 1.0-3.3 3.9 X 107 p.r.; P.h.k. 741064 

'18 Iron(m) lona 
Ho + Fe3 + - H+ + Fe2 + '-1-2 <2 X 106 'V-r.; C.k. in HCIO,. aoln.; Ic(Ho + FeOH2 +) > > 680444 

500 k(Ho + Fe3 +) detd. from pH study; reI. to 
Ic(Ho + MeOH). 

0.3 <7.5 X 105 e.d.; C.k. in HCI01; reI. to k(Ho + Fe2+). 660345 

'1V Hydroxolron(m) Ion 
Ho + FeOH2 + - H+ + Fe2 + 1.2 X 10" Average of 2 values. 

-1-2 1.2 X 10° 'V-r.; O.k. in HOlO.l ; reI. to k(Ho + MeOH). 680444 

0.3 1.2 X 109 e.d.; C.k. in HCI0 4; reI. to k(Ho + Fe2 +). 660345 

80 Sulfatolron(m) lon 
Ho + Fe804 + -+ H+ + Fe2 + 0.3 7.5 X 105 e.d.; O.k. in H280.,; reI. to A:(Ho + Fe2 +). 660345 

81 Chlorolron(m) lon 
Ho + FeC12 + -+ H+ + Fe2 + + Cl- 0.8 2 x IUu b e.d.; C.k. in HCl; TI;'\. t.o .t(Ho + Ii'eo I). (;1)(J;i41l 

0.8 4.8 X 100 h 'V-r.; C.k. in HClj reI. to Ic(Ho + O2 ), 570008 

82 Fluoroll'on~m) Ion 
H' + FeF2 - 0.8 -3 X 101) e.d.; C.k., also contains FeF2 +; reI. to Ic(Ho + 660345 

Fe2+). 

88 Trla(2,2'-blpyrldlne)ll'on(m) Ion 
Ho + Fe(bPY)a3+ -+ 0.3 2.2 X 109 

/I, e.d.j Detd. from dose rate of H atoms and 660345 
amount of redn. product. 

84 Trla( 1,10-phenanthrollne )Iron(m) Ion 
H· + Fe(phen)a3+ - H+ + ./..5 X 109 Average of 2 values. 
Fe(phen)a2 + 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH k (L mol-I 5- 1) Comment Ref. 

84. Tl'ls(I,10-phenanthI'0Ilne)ll'on(m) lon-Continued 
<1 4.0 x lOll 

-0 5.0 X lOll 

86 Pentaeyanonltrosylfe .... ate(m) Ion 
H· + Fe(p~)oNOZ- -+ H+ + 4.6 
Fe{CN)t;NO' -

80 Ferrteyantde ton 
H' + Fe(CN)o3- -+ H+ + Fe(CN)o'l-

81 Tl'toxalatoferl'ate(m) Ion 
H' + Fe(C20 4h 3

- -+ 

88 Hemin 
H· + Fe3 + heme -+ addn. (to 
pUqJhyI"ill) 

89 Mel'eul'y(I) Ion dlmer 
H· + Hg2 2+ -+ H+ + Hgz+ 

90 Mereury~U) Ion 
H' + Hg + - H+ + Hg+ 

91 Mel'cul'y(n) hydl'oxlde 
H· + Hg(OHb - HgOH + H+ 

92 Mereury(U) ehloride 
H· + HgClz -+ H+ + HgCI + CI-

98 Mel'euI'Y(U) Iodide 
H· + HgI2 - Hglz(H) 

9-i- Todlne 
U· + 12 -+ H+ + 12'-

96 Tl'lIodine Ion 
H· + 13 - - 12'- + H+ + 1-

08 Iodide Ion 
H· + 1- -+ HI-

0.4-3.2 

1.9 

Z-3 

3.5 

7 

1.0 

acid 

1.5 

.- 7 

2 

1.5 

2.92 

7.5 x lOll 

>3 X 10 10 

~.O x 109 

-2.1 X lOll 

1.9 x lOll 

1.0 X 10 10 

1.5 X 10 10 

3.5 X 10 10 

4.5 X 10 10 h 

1 X 1010 b 

1.72-2.92 2.1 X 10 10 h 

-7 

p.r.; P.h.k. o.t 400 nm in Do1n. cont.g. tert.BlIOH; SI)A2S4 

fast step. 

p.r.; P.b.k. at 510 nm in soln. contg. 0.1 mol 79A174 
L -1 tert-BuOH and 0.025 mol L -I H2S04 , 

p.r.; P.h.k. in NzO-satd. soln. 771120 

Seleeted value. 

p.r.; D.k.; cor. for H + Fe(CN)o 4- and H + H; 741064 
-10% aquation (- Fe(CN)r;H 2 0:\- + HCN); pK 
of substrate about 3 [81G006J. 

p.r.; D.k. at 410 nm in soln. contg. 1 mol L -I 710618 
tert-BuOH. 

p .... ; D.k. at, 4Z0 11111; .. ecalcd. wit,h cor. for 6803Z4 

competing reactions [741064J. 

e.d.; Detd. from dose rate of H atoms and 719218 
amount of redn. product. 

p.r.; P.b.k. at 610 nm; intermed. formed decays 771128 
to give Fe2 + heme. 

p.r.; P.b.k. at 300 nm; at pH 1.5-1.6 and 0, 79A063 
resp .. k 4.1 x IOn and 4.6 X lOll. 

Average of 2 values. 

p.r.; C.k.; reI. to k(H· + O 2), 751218 

"(-r.; C.k.; reI. to k(H' + 2-PrOH). 

Average of 2 values. 

"(-r.; C.k'i 8 x 10-0 mol L - J HgC12 and 2 X 

10-5 mol L -I HCOONa; reI. to k(H' + 
HC0 2 -). 

1-r.; C.k.; error in reported ratlo (1.5 x 10!!) 

noted in [660616]; reI. to k(H· + EtOH). 

p.r.; P.b.k. at 330 nm (HgCl). 

p.r.; P.b.k. in soln. contg. tert-BuOH and H+; 
adduct formn. (10'170 = 4700 L mol-I em-I). 

p.r.; P.b.k. in soln. contg. 2 X lO- Fi mol L -I I:.J 
a.nd 5 X 10-1 mol L- 1 KI. 

"(-r.; C.k.; obs. G(H2); reI. to k(H· + glucose). 

phot.; C.k.; da.ta from [627008]; reI. to k(H' + 
MeOH). 

phot.; C.k.; data from 1627008J; reI. to k(H' + 
2-PrOH). . 

'V-r.; C.k.; obe. G(H2}; reI. to k(H· + HC0 2 -). 

690275 

660616 

Oo019Z 

730043 

78A165 

86A070 

690338 

·687194 

687194 

720264 
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TABI,R 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s-I) Comment 

9'1 Indlum(m) Ion 
H' + In:J+- <1 <3 x 106 p.r.; No reaction; no In(II) formed when no 2-

PrOH was present in soln. contg. 1 mol L' I 

HCIO" and 5 x 10-3 mol L- 1 In(III). 

0.1 <1.5 x 10° p.r.; No reaction; no formn. of In2 + obs. 

98 Hexaehlorolrldate(IV) Ion 
H' + IrC16

2- - H+ + IrC16
3

- 9.2 x 101) p.r.; D.k. at 435 nm in soln. contg. HCI0 4 • 

99 Manganese(n) Ions 
H' + Mn2+ - H+ + Mn+ <0 6.6 x 108 f).r.; P.h.k. at 290 nm in 6 mol L -I H2SO,,; 

extrapolated from measurements at -200-250 
K. 

100 Permanganate Ion 
H' + MnO" - - H+ + Mn04~- 3 2.4 X lU 10 p.r.; D.k. at 645 nm. 

101 Aside ton 
H· + N a - - HN a'- fl.9 x 109 Average of 4 values. 

0.1 1.9 x 100 p.r.; esr; D.k. of H signal In soln. contg. 0.3 mol 
L - t phosphate and 10-2 mol L -1 tert-BuOH. 

6.7 -·2.4 x 10° p.r.; C.k. in soln. contg. 0.5 mol L -I phosphate, 
1 x 10-" mol L - J tert-BuOH, 5 X 10-1 mol 
L -I phenol and 10-"-10- 11 mol L -I azide; reI. 
to Ic(H' + C6HI)OH). 

-7 4.0 x 101) -y-r.; C.k.; obs. G(H2) in Ar-satd. 801n. contg. 5 
x 10- 4 mol L- 1 NO:,-, 10-a mol L- 1 Na- and 
0.5 to 5 mol L -1 2-PrOH; reI. to Ic(H' + 2-
PrOH). 

3.3 x 10° -y-r.; C.k.; reI. to Ic(H· + EtOH). 

102 Hydra.ole add 
H' + HNa - 1.2 7.2 x 107 -y-r.; reI. to Ic(H· + EtOH). 

108 Ammonium Ion 
H'+NH,,+- 7 <4 x 10" -y-r.; No reaction; c.k. in 801n. contg. 0.1 mol 

L - I (NH.thSO,. and 1.6 x 10-2 mol L -I N2O; 
reI. to Ic(H' + DCO z -). 

104 Hydrazlnlum Ion 
H' + H2NNH3 + - H+ + H2 + -0.7 2.5 x 101 -y-r.; C.k.; obs. G(H2); at pH 6 Ie = 1.2 X 105; 

'NHNH2 pKII. = 7.9; reI. to k(H' + H20 2). 

106 Nltrosyldlsulfonate Ion 
H- + NO(SOa)z2- --->- 8.5 2.5 >< 101) -Y-T.; O.k., obI!. G(H2); 0.1 mol L- 1 Na2HP01 

used to adjust pH; reI. to Ic(H' + HC0 2 -). 

108 Nitrous oxide 
H' + NO}.O - -OH + NO}. alk. 2.1 X 106 'V-r.; C.k.; reI. to k(H' + Fe(CN),,8-). 

10'7 Nitrous aeld 
H' + HN0 2 - NO + H2O 4.5 X 108 -y-r.; C.k.; reI. to Ic(H' + EtOH). 

108 Nltrltf' Ion 
H· + N02 - - NO + OH- 7 7.1 x lOR p.r.; esr; D.k. (H signal). 

109 Nitrate Ion 
H· + NOa- - 2.5 1.4 x 106 p.r.; esr; D.k. (H signal); high concn. of NO:~-; 

Ie concn. dependent. 

110 Nlekel(n) Ions 
H' + Ni2 + - nat. <3 x 105 -y-r.; No reaction; c.k. in soln. contg. 5-10 x 

10-2 mol L - I NiSO.1 and 10-2 mol L - I EtOH; 
ohs. G(H2); reI. to k(H' + EtOH). 

111 6,'7,'1 ,12,14,14-Hexamethyl-1,4,8,11-tetraa.aeyeiotetradeeanenlekel(D) Ion 
H' + Ni{aneN 4)2+ - Ni{aneN 1)+ 1.0 3.2 X lOt! p.r.; P.h.k. in Ar-satd. soln. contg. 1 mol L- 1 

tert-BuOH. 
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Ref. 

84AOOg 

83A206 

731066 

751197 

550385 

80A331 

86A331 

710007 

660010 

660010 

640095 

690598 

600640 

680693 

660010 

710303 

710303 

650192 

761039 
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TABI,g 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH k (L mol- 1 s-I) Comment Ref. 

112 6. '1. '1.12 .14.,14.-H@XAJD@t.hy )-1.4.,8,11-t@t.PA •• Ao(!yo(!lot@tp.dQo(!A-4.11-dlenenle.kel(n) Ion 
H' + Ni(4,1l-dieneN'I)2+ --+ 1.0 8.7 X 108 p.r.; P.b.k. in Ar-satd. soln. contg. 1 mol ,,-1 761039 
Ni(4,1l-dieneN4)+ tll'lrt-BuOH. 

118 Tetl'acyanonlckelate(n) Ion 
H' + Ni(CN)42

- - Ni(CN) .. H2
- 1.8 X 10 10 p.r.; P.b.k. at 360 nm in N2 0-satd. soln. contg. 741072 

MeOH. 

114: Dloxoneptunlum(V) Ion 
H' + Np02+ - -0 <5 X 106 p.r.; No reaction; c.k. in soln. contg. 1 mol L- 1 82A420 

HCIO .,. 5 X 10--1 mol L -I BtOH and 0.2 mol 85A236 
L -1 tett-BuOH; reI. to k(H' + BzOH). 

116 Dloxoneptunlum(VI) Ion 
H' + NpOz:.1T' --+ HT' + Np0 2 T' 1-3 < 1 x 107 p.r.; P.b.k. in He-satd. soln. contg. 0.1 mol L- 1 83A071 

HCIO 1; no reaction. 

11& Water 
H· + H~O ...... H~ + -OH 10-12 1.0 x 10 1 a phot'i Oa.lcd. from ob::!. quantum yield!!! of N z, 82A036 

H2 and H20z in NzO-satd. soln. and Ar-satd. 
soln. and computer simulation of product 
yields based on assumed values for 26 reactionsi 
too low to measure reliably. 

11'1 Hydroxlde Ion 
H· + OH- - iI'Ia(J- 2.J x 10" Selected value. 

11.7, 12 2.5 x 107 p.r.; P .b.k. at 600 nm in soln. satd. with H~ at 85A373 
100 atm ([HzI = 8 x 10-2 mol L -1; value of k 
from Fig. 3-4; activation energy determined at 
15-60c C. 

11.6 1.8 X 107 p.r.: P.h.k .• soln. under 100 atm. Hli). 65000g 

118 Hydrogen peroxide 
H' + H20:,: - ·OH + H2O 2.1 9 X 107 p.r.; P.h.k. (obs. Clz - at 350 nm from OH + 640093 

Cl-i soln. contains 2 x 10-3 mol L -I H20 2 
and 0.2 mol L -I Cl-). 

119 Oxygen 
H' + O2 - H02' 2.1 X 1010 Selected value. 

1.2 2.1 A 10 10 p.r.; P.b.k. at 240 nm. 640043 

120 Olone 
H· + 0 3 - ·OH + 02 2 3.8 X 10 10 p.r.;C.k.; calcd. from abs. change at 260 nm 83Al17 

(On) S1.nn 220 nm (OH 2nd H04) in H
1

SO,! tIIoln. 

satd. with 0z, contg. (1.2-1.4) X 10- mol L- I 

ozone; reI. to k(H' + 02)' 

121 Pentaammlne( ehlol'o )osmlum(m) Ion 
H· + Os(NH:~)I)Cl2+ - H+ + 2 ~5 X 101) p.r.; P.b.k. (transient abs. -305 nm) in Ar-satd. 82A145 
Os(NH3)5Cl+ soln. contg. CF3SO aH, 0.1 mol L -I tert-BuOH 

and 10-1 mol L -I complex. 

122 Hypophollphol'oUII acid 

H· + HaPOz .... H2 + H2P02 ' ~0.8 ~4.4 X lOS:> )'-r.; C.k.; obs. G(H z) in 0.4 mol L -I HCIO.li 83A359 
reI. to k(H' + O 2), 

123 PhosphorouB acid 
H' + H3P03 .... Hz + H2P03 -0.8 -5.3 x 108 )'-r.; C.k.; obs. G(Hd in 0.4 mol L -I HCI0ol; 83A359 

reI. to k(H' + 02)' 

124: Hydrogen phosphite Ion 
H· + HPOg

2- - H2 + POg
2

- 12.0 X 109 Average of 2 values. 

12-14 1.8 x 109 )'-r.; C.k., obs. G(H); reI. to k(H + OH-) (value 
not given); soln. cont. 10-3 mol L -I NaNO g , 5 
X 10-3 mol L -) Na phosphite and 10-2.1 mol 

690051 

L -I and NaOH. 

13.6 2.2 x 10il "I-r.; C.k.; reI. to k(H· + OH-). 650155 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 



644 BUXTON ET AL. 

TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction 

126 Phosphol'le add 
H' + H3P0 4 - H2 + H2P0 4 ' 

126 Dlhydl'ogen phosphate Ion 
H' + H2P0 4 - - H2 + HP0 4'-

127 Hydl'ogen phosphate Ion 
H' + HP0 4

2- - H2 + P04 •
2-

128 Lead(I) Ion 
H' + Pb+ - PbH+ 

129 Lead(n) Ion 
H' + Pb!.l+ .... Pb+ + H j 

180 Pl'aseodymlum(m) Ion 
H. + Pr:i + .... 

181 Tetl'aammlneplatlnum(n) Ion 
H· + Pt(NHa) .. 2+ - HPt(NHa)/+ 

pH 

o 

3.8-4.0 

9.0-12.3 

~3-6 

-3-5 

1.0 

1.1-2.9 

182 BIs( ethylenediamine )platlnum(ll) Ion 
H' + Pt(en)22 + - 2-3 

5 x 105 

<5 x 104 

3 x 1011 

<1 )( 103 

2.8 X 10 10 

188 Chlol'o( dlethylenetl'lamlne )platlnum(ll) Ion 
H· + Pt(dien)CI+ - 2-3 '1.6 x 10 10 

184 Chlol'o(tetl'aethyldlethylenetl'lamlne)platlnum(ll) Ion 
H· + Pt(Et4dien)CI+ - 2-3 8 x 109 

186 ci.-Bls(glyelnato)platlnum(ll) 
H· + cie-Pt(GIY)2 .... 

136 tran.-Bls(glyelnato)platlnum(ll) 
H' + trane-Pt(GIY)2 ..... 

2 

2 

2.0 X lOll) 

2.2 X 10 10 

137 tran.-Dlhydl'oxybls( ethylenediamine )platlnum(IV) Ion 
H· + tran8-Pt(en)2(OH)22+ .... 3.9 <5 x 108 

188 tran.-Dlehlol'obls(ethylenedlamlne)platlnum(IV) Ion 
H· + trane-Pt(en)~CI22+ - 2 4.3 x 10° 
Pt(en)2CI2+ + H + CI-

189 Tl'ls(2,2'-blpYl'ldlne)l'hodlum(m) Ion 
H· + Rh(bpy)a3+ .... 1 
Rh(bpy )2(bpy H)3+ 

140 Tl'ls(2,2'-blpYl'ldlne)l'uthenlum(ll) Ion 
H' + Ru(bpyb2+ .... ~ 2 9.5 x 109 

Ru(bpY)2(bpyH)2+ 
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Ref. 

p.r.; P.b.k. at 600 nm. 731049 

p.r.; P.b.k. at 500 nm. 731049 

p.r.; No reaction: p.b.k. at 500 nm. 731049 

p.r.; P .b.k. at 300 nm. 761170 

p.r.; No reaction; formn. of Pb+ at 300 nm 761170 
under H2 pressure was due to e""q -. 

'Y-r.; No ro~ction; c,k. with CHaOH; [mothod of 720066 

670099J: substrate causes little change in Hz 
yield on addn. of 10-2-10- t mol L -1 Pr{I1I} to 
10-4 mol L -1 MeOH. 

p.r.; P.b.k. at 260-300, 420, and 425 nm in soln. 81A353 
contg. 0.1-0.2 mol L -I tert-BuOH and (1.5-
24.5) x 10-5 mol L - I complex. 

p.r.; P.b.k. in soln. contg. tert-BuOH and HCIO" 751188 
(Amax = 420 nm), product not ptl. 

p.r.; P.b.k. in soln. contg. tert-BuOH and HCtO .. 751188 
(A m 8.X = 410 nm), product not ptl. 

p.r.; P.b.k. in soln. contg. tert-BuOH and HCI0 4 751188 
(Amax = 290 nm), product not Pt'. 

p.r.; P.b.k. at 250-310 nm in soln. contg. 0.01 
mol L- I HCIO .• and 0.5 mol L- 1 tert-BuOH; 
initial product (e2 T;O = 4100 L mol- 1 em-I) 
from H reaction at ligand. 

p.r.; P.b.k. at 250-290 nm in soln. contg. 0.01 
mol L -I HClO'1 a.nd 0.5 mol L -I tert-BuOH; 
initi~l produet (,,260 = 5800 L mol- 1 em-I) 

from H reaction at ligand. 

771053 

771053 

p.r.; Upper limit for k based on decay of 80A286 
absorption of radical from 0.2 mol L - J tert-
BuOH in soln. satd. with NzO contg. 3 x 10-4 

mol L - 1 complex. 

p.r.; P. b.k. at 240-300 nm in soln. contg. tert- 751188 
BuOH and 0.01 mol L -I HCI0 4 . 

p.r.; D.k. at 350 nm in Ar-purged soln. contg. 81A134 
0.5 mol L -1 ten-BuOH. 

p.r.; P.b.k. at 420 nm; product suggested to be 720381 
H adduct on ligand (£420 = 18,000 L mol-' 
em-I). 
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TARLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I S-I) Comment Ref. 

141 Hexaammlneruthenlum(ID) Ion 
H· + Ru(NH3 )03+ - 1.8 X 106 .. e.d.; Detd. from dose rate of H atoms and 701229 

amount of redn. product; calcd. by method in 
[6500121· 

HZ N Itrosopentaammlneruthenlum(m) Ion 
H· + Ru(~H:~-iNO:~+ - H+ + <1 4.0 x lOR p.r.; P.b.k. at 280 nm in Ar-satd. soln. contg. 751049 
Ru(NH3 )5NO 0.5 mol L -} tert-BuOH. 

148 Trlll(J,J' -blpyrldlne )ruthenlum(ID) Ion 
H· + Ru(bpy)a:i+ - H+ + -0 4.5 X 10° p.r.; P .h.k. at 455 nm in Ar-satd. soln. contg. 1 78A070 
RU(bPY)a2+ N H2S04 and 0.5 mol L -1 tert-BuOH. 

144 (IBonleotlnamlde}pentaammlneruthenlum(ID) Ion 
H. + RU(NH~Jsisn I - HI + -1 I) X 10

8 p.r.; Estd. from p.b.k. at 480 nm (Ru ll
), reI. to 80A317 

Ru(NH3 )5isn + k(H + tert-BuOH). 

146 Hexaehlororuthenate(IV) Ion 
H· + RuC16

2
- - RuClo·l - -0 3.3 X lOll p.r.; D.k. of C1 2 - at 350 nm in Boln. contg. 5 80A1l4 

mol L -I HCI as well as d.k. of RuC16
2 - at 490 

nm; estd. rate, includes other reactants besides 
H (e.g. OH?). 

I • ., ThloBulrate Ion 
H· + S2082- - ·,·2 X 1010 A Estd. from corresponding reaction of muonium. 84A007 

147 Peroxodlaulfate Ion 
H· + S2082- - 9°42- + HS04 - 0 2.5 X 107 'Y-r.; C.k.; obs. G(Ce lll ) in eerie - cerOUB system; 700169 

rel. to k(H- + O 2), 

148 PeroxomonoBulfurle add 
H· + H2S05 - H20 + HSO .. -0 2.2 X 108 'Y-r.; C.k.; obs. G(Ce" l ) in eerie - cerous system; 700169 

reI. to A:(H· + 02)' 

149 SelenlouB(IV) add 
H· + H2Se03 - Se03·- + H+ <1 X 106 p.r.; No formn. of Se03·- detected. 86A335 

160 Hydrogen lIelenlte(IV) Ion 
H· + HSeOs - - SeOa·- + H+ <1 X 106 p.r.; No formn. of SeOa·- detected. 86A335 

161 Selenlte(IV) Ion 
H-t SeOa2- - ScOa-- -/- H+ <1 x 106 p.r.; No formn. of SeOS'- detected. 80A335 

162 Hydrogen aeJenate(VI) Ion 
H· + HSe0 4 - - Se03·- + H2 O 0.3 "-1 X 106 p.r.; Estd. from SeOa'- yield in [HSeO .. -] = 3 86A335 

X 10-2 mol L -I under 14 X lO" N m -2 Hz. 

163 Selenate(VI) Ion 
H· + SeO/- - Se03·- + OH- <1 X 106 p.r.; No formn. of Se03·- detected. 86A335 

164 Teehnetate(VII) Ion 
H· + Tc04- - 2 >1 X 1010 a 'Y·r.; Estd. from % redn. (tert-BuOH as 81A173 

scavenger) compared with soln. contg. hydrated 
electrons at pH 7. 

165 Tellurlte(IV) Ion 
H· + 'feOa

2
- - ~0.6 --5 x 106 A 'Y-r.; 0.4 mol L -1 s11lfIJric or nit,ric ado !loIn. 7701R!; 

168 Tellurate(VI) ton 
H· + TeO/- - TeO/- 0.4 1.1 X lOR 'Y-r.; C.k.; reI. to k(H' + H20 2). 680356 

161 Tltanlum(ID) Ion 
H· + Ti3+ - HTi3 + -1 1.1 X 108 b 'Y·r.; C.k.; obs. G(H2); product detn. in 78G126 

t79A341j: t'~l. to k(H· + PhH). 

-1 -'2.1 X 108 b 'Y-r.; C.k.; obs. G(H2); product detn. in 78G126 
[79A341J; reI. to k(H· + H2C=CHCONH2). 

-1 4 X 107 b 'Y-r.; Obs. H2 yields; reI. to k(H· + 730377 
(CDs)2CDOH). 
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TABI,E 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol- I s-I) Comment Ref. 

168 Tttantum(JV) Ion 
H· + TiH -+ H+ + TiH 5.6 X 107 Average of 2 values. 

-0 4.0 X 107 ')I-r.; C.k.; obs. G(H z) in solo. contg. 2 mol L-' 
HzSO .• and (5-200) x 10- 1 mol L -, TiCI4 ; reI. 

79A341 

to k(H· + EtOH). 

-1 7.2 x 107 ')I-r.; C.k.; obs. G(H2); product detn. in 78G126 
[79A341J; reI. to k(H· + Ti 3 +). 

169 Thalllum(I) Ion 
H· + TI+ -+ H+ + TI ",.1 x 107 Average of 2 values. 

2 5 X 107 p.r. 84C015 

3.3 x 107 p.r.; C.k. with 1,4-dicyanobenzene; obs. 345 nm 730121 
abs.; reI. to .t(H" T DCNB). 

180 Thalllum(m) Ion 
H· + Tl3+ - H+ + T12 + 3.9 x 107 p.r.; P.b.k. at 270 nm in soln. contg. 1 mol L- I 741017 

HCI0 1 and 10:1 TI3 +:Tl+. 

181 Chiorothalllum(ill) Ion 
H· + TICI2 + - HCI + TIZ+ -0 5 x 108 p.r.; P.b.k. at 290 nm in soln. contg. 1 mol L- 1 741038 

HCIO" 3 x 10-3 mol L -1 HCI and 3 x 10-3 

mol L - I TI(III); ligand abstr. met:hanlsIll 

proposed. 

162 Dlehiorothalllum(ill) Ion 
H· + TiCI2 + -+ HCI + TiCI+ -·0 2 x 10\) p.r.; P .b.k. at 280 nm. 741038 

188 Thalllum(m) chloride 
H· + TICla -+ HCl + TICl2 -0 2 x 109 p.r.; P .b.k. at 280 nm in soln. contg. 0.99 mol 741038 

L -, HCI0 4 , 7.3 x 10- 3 mol L -, HCI and 3 x 
10-4 mol L -1 TI(III): ligand abstr. mechanism 
proposed; same rate constant as for H + 
TIClz+· 

18. TetraehlorothaUate(m) Ion 
H· + TlCI 4 - -+ HCl + TICla- -0 2 x 10° p.r.; P .b.k. at 280 nm; ligand abstr. mechanism 741038 

proposed; same rate constant for H + TIClz +. 

186 Uranyl(VI) Ion 
H· + U02

2 + -+ H+ + U02 + -0 4.1 X 107 p.r.; C.k. in soln. contg. 1 mol L -I HCIO, •• 5 x 82A420 
10- 4 mol L -\ BzOH and 0.2 mol L -\ tert- 85A236 
BuOH; reI. to k(H· + BzOH). 

188 Zlne(I) Ion 
H· + Zn+ -+ ZnH+ -3,7 1.9 x 101) p.r.; D.k. (Zn+) in presence of 107 atm. Hz. 771011 

10-2 mol L -1 ZnS04; assuming k(H + H) 
x 10 10 , 

187 Ztne(lI) Ion 
H. + Zn2+ -+ -7 <3 x 105 ')I-r.; No reaction; c.k. in soln. contg. 1-5 x 650192 

10-2 mol L- 1 ZnSO'1 and 10-2 mol L -I EtOH; 
obs. G(Hz}; reI. to k(H· + EtOH). 

168 Tetrakls(p-sulfonatophenyl)porphlnatozlneate(n) Ion 
H· + ZnTPPS"- -+ ZnTPPS(H)'I- -1.6 x 10 10 p.r.; P.b.k. in N20-!-l!lt.d. soln. contg. tert- 82A279 

BuOH. 

169 Acetaldehyde 
H· + CH3CHO - 3.1 x 107 e-r.; esri Decay of spin polarization, compared 710003 

with 2-PrOH(7D); 83% H abstr. (730053}; reI. to 
k(H· + BzOH). 

170 AcetamIde 
H· + CH3CONH2 -+ 1.5 X 105 Average of 2 values. 

1 1.2 X 105 e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); reI. to k(H· + BzOH). 

1.7 x 105 -y-r.; C.k. with 2-PrOH(7D), H abstr.; reI. to 710017 
k(H· + BzOH). 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Readion pH k (L mol- I s-I) Comment Ref. 

1'11 Aeetanlllde 
Ho + CoHnNHCOCH3 - 1.0 x 109 Average of 2 values. 
C6H6NHCOCH3 

1.0 X 109 e-r.; ear; Decay of spin polarization, compared 720025 
with EtOH; reI. to k(H' + BzOH). 

8-9 9.9 X 108 )'-r.; C.k.; reI. to k(Ho + 2-PrOH). 660500 

1'12 Aeetate Ion 
Ho + CH3C0 2 - -+ H2 + oCH2C0 2 - 3.5 X 105 Average of 3 values. 

7 3.9 X 10° e-r.j esr; Decay of spin polarization, compared 720039 
with EtOH. in phosphate buffered soln.; reI. to 
k(Ho + BzOH). 

7 3.5 x. 10/; )'-r.; C.k.; reI. to k(H' T DC0 2 -). 630041 

- 8 3.2 X 10° X-r.; C.k.; reI. to k(H' + N0 2 -). 620017 

1'18 Aeetate lon- tl. 
H· 1- CD3C0 2 - -+ HD T 'CD2C02- 0 2.0 X 10 4 -y-c.; C.k.; reI. Lv k(H' T AcO-). 640141 

1'14 Aeetle add 
H· + CHgC0 2H -+ H2 + 'CH2C02H 9.8 X 104 Average of 2 values. 

7.7 X 101 e-r.; esr; Decay of spin polarization; compared 710003 
with CD;~CDOHCD:!; reI. to k(Ho + BzOH). 

1.2 X 101) "(-r.; C.k. with 2-PrOH{7D); reI. to k(Ho + 710017 
BzOH). 

1'16 Aeetone 
Ho + CH:{COOHa - H2 + 2.6 X 106 b e-r.; esr; Decay of spin polarization, compared 710003 
·CH2COCHg with CD3 CDOHCD 3 . 67% H abetr., 2.5 X 10- 4 

% enol form [730053]: reI. to k(Ho + BzOH:), 

1.6 X 106 b )'-r.; C.k. with 2-PrOH{7D); reI. to k(Ho + 710017 
BzOH}. 

-7 8.1 x 10l) b )'-r.; C.k.; reI. to k(H' + DC0 2 -). 630041 

11-13 1.8 X 106 b X-r.; C.k.; reI. to k(Ho + OH-). 630049 

1'16 Aeetonltrlle 
H' + CH30N -+ CHa<~NH 2 3.6 X 100 b )'-r.; O.k.; Obs. G(H2); reI. to k(Ho + EtOH). 730364 

1.4 x lOob e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D). 7% H abetr. [730053J; reI. to 
k(Ho + BzOH). 

2.5 X 106 b "V-r.: C.k. with 2-PrOH(7D): reI. to k(H' + 710017 
BzOH). 

1'1'1 Aeetophenone 
H· + CoHI)OOCHa - COH6COCH3 1.0 3.4 X lOll b p.r.; P .b.k. (H adduct); tert-BuOH as OH 720171 

scavenger. 

1.1 X lOll b p.r.; P .b.k.; ODaOD as OH scavenger 690001 

118 N-Aeetylalanlne 
H' 1- AcAla- 7.4 x. 106 e-r.; esr; Decay of spin pola.rization, compared 7lUUU3 

with 2-PrOH(7D); reI. to k(H' + BzOH). 

119 Aeetylene 
H· + HC!!!!!CH- 2.2 x lOll p"'; C k wit.h phpnnl in A.,..lul.td. goln., obs '78AOO'7 

phenol-H adduct at 330 nm; reI. to k(H' + 
PhOH). 

180 Aeetylenedlearboxylle add 
H· + H02CC!!!!!CC0 2H -+ 9.2 X 108 e-r.; esr; Decay of spin pola.rization, compared 710040 

with EtOH; reI. to k(H' + BzOH}. 

181 N-Aeetylglydne 
H-I AeCly ....... 3.6 >< 106 e-r.; el5r; Decay of I5pin polari~ation, compared 110003 

with 2-PrOH(7D); reI. to k(H· + BzOH). 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction 

182 N-Aeetylmethlonlne 
H' + AcMet .... 

188 N-Aeetylphenylalanlne 
H· + AcPhe .... 
C6H6CH2CH(NHCOCHa)C02H 

184: N-Aeetylphenylalanlneamlde 
H'+ 
CnH"CHzCH{NHCOCHa)CONH2 .... 

C6HaCH2CH(NHCOCHa)CONH2 

186 Acid Chrome Blue trlanlon 
H' + ACB .... addn. 

188 Ae.l'ldlne Orange, e.onJugate acid 
H' -t- AOH+· - !AOH2V~ 

187' AcridIne, conjugate acid 
H· + AH+ - 'AH2 + 

188 ACl'ylamlde 
H' + H2C=CHCONH2 -

189 Acryllc acid 
H' + H2 C=CHC02H - CHaCHC02H 

190 ACl'yJonltrUe 
H· + H2C=CHCN .... CH3CHCN 

191 Adenine 
H· + A"" 

192 Adenine, conJugate acid 
H· -t- AH+---+ 

198 Adenosine 
H' + A"" 

194: Adenosine, conJuga.te a.e.ld 
H' -t- AH+ -
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pH 

2.0 

2.0 

2.0 

2.5 

1, 1.8, 
2.8 

2.7 

'-1.3 

-1 

7 

2 

7 

3.1 X 1010 

2.2 X lOll b 

3.9 x log b 

1 X lOR 

l.U X wf! 

p.r.; C.k.; oba. buildup of AcPhe-H at 313 om 
in soln. contg. 0.5-20 x 10-:1 mol L··' AcMet 
and 3 X 10-3 mol L -1 AcPhe; r~l. to Ic(H' + 
AcPhe). 

Ref. 

741129 

p.r.; P .b.k. at 313 nm. in soln. contg. tert-BuOH 741129 
and 5-20 X 10-4 mol L -f AcPhe, HCIO.j at pH 
2 and NaHzPO .. at pH 6.4; at pH 6.4 Ie = (8.5 
± 0.8) x lOR. 

p.r.; P.b.k. at 326 nm in soln. contg. ten-BuOH; 741129 
at pH 6.4 Ie = (9.0 ± 0.8) x 108

. 

'V-": C! 11'. in ~u.,,~t.jOrl !lnln ('nnt.g Et.OH; nnll 

G(-dye); reference rate not given; ret to k(H· + 
°2)' 

p.r.; P.b.k. at 360, 410 and 560 nm in Ar-satd. 
soln. contg. 2 x 10-2 mol L -I ten-BuOH and 
5-20 X 10-6 mol L -J AOH+j computer 
simulation gave 70% semiquinone formn. and 
10% H adduet on a.romatie ring and 20% H 
attack on meso-C atom. 

p.r.; P.h.k. in solo. cODtg. tert-BuOH; 63.5% 
semiquinone (9-acridinyl), 31.1% N-radieal (10-
acridinyl) and 4.8% H-adduct formn. calcd. 
from total abs. and spectra of various transient 
products. 

p.r.; C.k., Fe{CN)63
- measured at 420 nm.; reI. 

to k(H' + Fe(CN)6:1·-)· 

p.r.; esr; Calcd. from time profile of H in 
deaerated soln. contg. various solute concns. 
and 10-2 mol L - J tert-BuOH. 

R1A~12 

82A07I 

82A385 

700052 

83A153 

p.r.; esr; Calcd. from time profile of H in 83A153 
deaerated soln. contg. various solute concns. 
and 10-2 mol L -1 tert-BuOH. 

p.r.; C.k.; soln. cont. 0.05 mol L -1 HCI0 4; 79A144 
product identified by opt. and esr spectra; reI. 
to k(H' + Fe(CN)6:1-). 

e-r.; esr; DI'!~l\y of H signal. 710::lO::~ 

e-r.; esc; Declf.Y ur H lIignal. 710303 

e-r.; esr; Decay of spin polarization, compared 720039 
with EtOH. in phosphate buffered soln.; 
uncerta.inty due to cor. for eaq - rea.ction; reI. to 
k(H' + BzOH). 

e-r.; esr; Decay of spin polariza.tion, compared 
with EtOH; reI. to k(H· + BzOH). 

110040 
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TADIIE 1. Ra.te .::onetants for rea.ctions of hydrogen atoms in aqueous aolution~Continued 

No. Reaction 

'U6 Adenosine 6'-monophosphate 
a· + AMP -+ 

I (1ft Adrenaline, conjugate acJd 
H' + MeNHz +CHzCHOHC 6H3(OH)z 

107 Adrlamydn, e.onJugate add 
H' + +HAdHz "'" 

198 Alanine, e.onJugat.e acid 
H' + AlaH+-

J 99 f:l .. AlanJne, conjugate acid 
H' + f3-AlaH+ ..... 

200 AUyl alcohol 
H' +.1I2C=CHCH20H -
H:~CCHCH20H 

201 AmtnoacetonltrUe 

pH 

1.1 

- 6 

H' + HzNCHzCN -I' HzNCH2 CNH 7 

3.5 X 109 

£.9 X 105 

2.7 X 101) 

1.9 X 105 

3.1 X 10° 

1.1 X 100 b 

3.4 X 100 b 

5.2 X 107 

202 Amlnoacetonltrl1e, e.onJu~ate add 
H· + H3N+CHzCN - H;jN+CHCN 6.1 X 106 

208 4:-Amlnobutanethlo1, e.onJugate add (overall) 
H' + HS(CH2 )"NH:\ + - 1 3.1 x 10° 

204 4-Amlnobutanethlol, conjugate acid (SH absb.) 
H' + HS(CH2)4NH;{+ -+ HzS + 1 8.7 X lOS 

·CHz(CH z)aNH3 + 

206 2-AmlnobutYl'fc acid, conjugate add 
H' + CHaCH2CH(NH3 +)COzH - 1 

206 2-Amlnoethanol, conjugate acid 
H' + HaN+CHzCHzOH -+ 

201 a-Amtnolsobutyrlc acid, conjugate acid 
H' + (CH3)~CtNH3 +)COzH -+ 1 7 X 10" 

208 3-Amlnopropanethlol, conjugate acId (overall) 
H' + HS(CH2laNHa + -I' 1 3.9 X 10° 

JOg 3-Amlnopropanethlol, conjuga.te add (SH abstl'.) 
H' + HS(CHz)aNHa + - HzS + 1 1.1 X 101) 
·CHzCH2 CHzNHg + 

210 AnlUne 
H· + C6HSNH2 -+ C/}HoNH2 

7.8·8.4 

'Y.r.; C.k. in soln. contg. 1.6 X ]0-2 mol L- 1 

NzO; reI. to k(H' + 000 2 -), 

Ref. 

6R3038 

p.r.; P.b.k. after 5 V-s (following OH readion) at 761130 
355 nm in soln. under 60 atm H:ili product is H 
adduct at C6 . 

p.r.; Soin. conti. 0.1 mol L- 1 tut-BuOH and I) S5A360 
X 10-2 mol L -\ H2S0 4 , 

Average of 2 values. 

e·r.; esr; Decay of spin polarization, compared 
with 2-PrOH(7D}; reI. to k(H' + BzOH). 

'Y-r.; C.k.; reI. to k(Ho + AA). 

e-r.; esr; Decay of spin polari£ation, compared 
with 2.P:rOR(7D); rei. to k(H. + StOHl· 

"'i·r.; C.k.; reI. to k(Ho + HCOzH). 

'Y·r.; C.k.; reI. to k(Ho + 2~PrOH). 

710003 

680343 

710003 

680343 

630041 

e-r.; esr; Decay of spin polarization, compared 720039 
with EtOH. SS% H :>.bstr. [730053J. in 

phosphate buffered soln.; reI. to k(H 0 + BzOH). 

e-r.; esr; Decay of spin polari:.ation, compared 720039 
with EtOH. '~1% H abstr. [7300531. in 
phosphate buffered soln.; reI. to k(Ho + BzOH). 

'Y.r.; Calcd. from ratio of H2 to H2 S formn. = 760361 
2.82 ± 0.27 and rate of SH abstraction; reI. to 
k(H· + EtOH). 

'Y~r·i C.k., obs. G(HzS); reI. to k(H' + EtOH). 760361 

'Y-r.; C.k.; reI. to k(H' + AA). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; reI. to k{H' + BzOH}. 

e-r.; esr; Deca.y of spin polarization, compareo 
with 2-PrOH{7D}; reI. to k(H' + BzOH). 

"'i-r.; Cakd. from ratio of H2 to HzS formn. 
2.78 a.nd ra.te of SH abstr.; rel. to k(H' + 
EtOH). 

'Y-r.; C.k" obs. G(HzS); reL to k(H' + EtOH). 

Average of 3 values. 

p.r.; C.k.; reI. to k(H· + MeOH). 

680343 

710040 

710003 

760361 

760361 

86A365 
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650 BUXTON ET AL. 

TABl,E 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s-l) Comment Ref. 

310 AuUlue-ConLiu ued 
8.2 1.9 X 109 p.r.; P.b.k. at 3S0 nm in 801n. cont.g. 1 mol ,,-1 

MeOH and 5 x 1O-~ mol LO' aniline. 
86A3ft5 

2.9 X 109 p.r.; P.b.k. at 350 nm: H2 as OR scavenger. 720289 

III Anlllnium Ion 
H· + C6H5NHs + ... C6H6NHa + 3 1.3 x 109 p.r.; P.b.k. at 310 nm; MeOH as OH scavenger. 720289 

III Anisole 
H· + C6 H50CH3 - addn. 2 -3 X 100 b p.r.: P. b.k. in soln. contg. 10-2 mol L -1 ten- 751171 

BuOH. 

1.1 x 10Q b .. r.; esr: Decay of spin polarization; compared 720025 
with EtOH; reI. to A:(H· + BzOH). 

113 9,10-Anthraqulnone-l-sulfonate Ion 
H· + 2-S0aAQ- .... 2-S03AQ(H)- 1.0 4.1 X 109 p.r.; P.b.k. (H adduct): tert-BuOH as OH 720171 

scavenger. 

114: Arabinose 
H· + C5H I00 5 .... 5.2 X 107 e-r.; esr: Decay of spin polarization, compared 710040 

with EtOH: reI. to A:(H· + BzOH). 

116 Arginine, conjugate dlacld 
H· + ArgH2

2 + - 4.6 x 106 e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(Ho + BzOH). 

110 ABcurbat;e 1011 

H· + AH-"" 7 -3 X 108 e-r.j esr; Decay of spin polarization, compared 720039 
with EtOH. in phosphate buffered soln.; 
uncertainty is due to cor. for e&q reaction; reI. 
to Ic(Ho + BaOH). 

11'1 Ascorbic acid 
Ho + AH2 ... ·AHa 1.9 x lOB Average of 2 values. 

1.6 X 108 p.r.; C.k.; obs. 360 nm aba.; reI. to A:(Ho + 2- '120266 
PrOH). 

1.0 X 108 e-r.j esr; Decay of spin polarization, compared 710040 
with EtOH. -2% H abstr. 1730053]: reI. to k(H· 
I BIlOH). 

118 Asparagine, conjugate monoacld 
H· + AsnH+ - 4.3 x 10l) e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to A:(H' + BzOH). 

119 Aspartate monoanlon 
H· + Asp- ..... 7 2.7 X 106 e-r.; esr; Decay of spin polarization, compared 720039 

with EtOH. in phosphate buffered soln.; reI. to 
k(H· + BzOH). 

110 Aspartic add, conJugate .cld 
H· + AspH+ - 7 X 101) e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to k{H· + BzOH). 

III Barbiturate Ion 
H· + C.1H3N20 S - -to 7 1.8 x 109 e-r.; esr; Decay of spin polarizati(')n, ('omp:\f~d 7200~g 

with EtOH. in phosphate buffered soln.; reI. to 
k(H' + J:jzOH). 

III Barbituric acid 
H' + C4H .. N20 a -to 1.8 x 107 e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH. 12% H abstr. [730053]; reI. to k(Ho 
+ BzOH). 

118 Benlaldehyde 
H· + C"H"CHO -to C"H"CHO 1.4 X 109 e-r.; esr; Decay of spin polarization, compared 720025 

with EtOH. -4% H abstr. [730053]; reI. to k(H' 
+ BzOH). 
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No. 

214: 

2~6 

IIG 

11'1 

228 

229 

280 

281 

282 

288 

234 

286 

286 

23'1 

RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 

TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

Reaction pH 

Benlamlde 
H· + CoHr;CONH2 - CuHuCONH2 

Bon.ono 

H· + PhH -+ CUH7 

2 

3 

Benllenesultonate Ion 
H· + C(JHoSO;j - ... C(JHuSO;j -

8-9 

1,8,6-Benzenetl'lcal'boxyllc acid 
H· + CuHa(C02Hh -

Benzil 
H· + CuHJ)COCOCoHs - 1.0 
COH6COCOC6H5 

Benzoate Ion 
H· + COH6C02 - -+ C(\H6 C02 -

7 

8·9 

Benzoic acid 
H' + COH"C02H -+ COHOC02H 

3 

Benllonltl'lle 
H· + CoHsCN -+ C6HuCN 

Benllophenone 
H' + (C(\H';)2CO -+ COH6COCoHI) 

1.0 

1,4-BenJloQulnone 
H· + Q - 4.HOC6H4O· 1.9 

2-BenlloylpYl'ldlne, conjugate add 
H· + C6H(jCOpyH+ -+ addn. 1.0 

8-BenzoylpYl'ldlne, conjugate add 
H· + C6H(jCOpyH+ -+ addn. 1.0 

4-BenJloylpYl'ldlne, conjugate add 
H· + CoHr,COpyH+ -+ addn. 1.0 

Benzyl alcohol 
H' + CoHr,CH20H -+ CnHuCH20H 

~0.4 

Ie (L mol- 1 8- 1) Comment 

8.2 X lOR 

9.1 X 108 

7.2 X lOt! 

1.1 x 109 

7.9 x 108 

8.2 x 108 

6,4 x 108 

6.0 x 108 

1.0 X 10 10 

1.1 x 109 

8.5 X lOR 

1.3 x 109 

9.2 X 108 

8.3 X 108 

1.0 X IOn 

6.8 X 108 

6.1 x 109 

6.6 X lO" 

5.6 x 109 

8.3 X IOU 

2.3 X 10!) 

3.7 X IOU 

2.4 X lOll 

1.1 X 109 

1.0 x lO" 

1.2 X lOll 

e-r.; esr; Decay of spin polariz~t.ion, compared 
with EtOH; product Ident in [720111J: ret. to 
k(H' + BzOH). 

Average of 2 values. 

p.r.; P.b.k. at 312 nm in solri. contg. 2.0 mol 
L -1 tert-BuOH. 

p.r.; ·P.h.k. at 311 nm; contains - 2 x 10-2 

mol L -I CHaOH, cor. for H + MeOH. 

Avera.ge of 2 va.lues. 

p.r.; P.b.k. C0 30D as OH scavenger. 

-v-r.; C.k.; reI. to k(H' + 2-PrOH). 

e-r.; esr; Decay of spin polarization, compared 
with 2-PrOH(7D); reI. to k(H· + BzOH). 

p.r.; P.b.k. (H adduct); tert-BuOH as OH 
scavenger. 

Average of 2 values. 

e-r.; esr: Decay of spin polarization, compared 
with EtOH. in phosphate buffered soln.; reI. to 
k(H· + BzOH). 

-v-r.; C.k.; reI. to k(U' + 2-PrOH). 

Selected value. 

p.r.; esr; Decay of H signal. 

p.r.; P.b.k. at 347 nm; COaOH as OH 
scavenger. 

p.r.; P.h.k.; COaOH as OR scavenger 

Average of 2 values. 

p.r.; P.b.k. :\t 390 nm in soln. eontg. 0.1 mol 
L -I tert-BuOH. 

p.r.; P.h.k. (H adduct); tert-BuOH as OH 
scavenger. 

p.r.; P.h.k. at 410 nm. 

p.r.; P.h.k. at 348 nm; H adduct formn. 

p.r.; P.h.k. at 400 nm; H adduct formn. 

p.r.; P.h.k. at 375 nm; R adduct formn. 

Average of 3 values. 

e-r.; esr; Decay of spin polarization, compared 
with EtOH. 7% H abstr. [730053J; reI. to k(H· 
+ BzOH). 

"(-r.; C.k.; reI. to k(H· + glucose). 

651 

Ref. 

720025 

771012 

670246 

690001 

660500 

710003 

720171 

720039 

660500 

710303 

690001 

690001 

751125 

720171 

710619 

720359 

720~59 

720359 

720025 

680525 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 



652 BUXTON ET AL. 

TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-I) Comment Ref. 

23'1 Benzyl aleohol-Continued 
6 9.6 X lOR )I-r.; C.k.; reI. to k(Ho + 2-PrOH). 630041 

J88 BenByl ehlorlde 
Ho + 9081)C82CI ..... 8+ + CI- + -1 9.9 x 108 p.r.; C.k.; reI. to k(Ho + MeOH}. 79A356 
COH5CH2 

J89 BenByltrlmethylammonlum Ion 
Ho + C6 H5CH2N(CHa)a + -+ 1 2.0 X 10° p.r.; P.b.k. at 322 nm in soln. contg. 0.5 mol 81A034 
CnHnCH2N+(CHa)a L -J tert-BuOH, satd. with N2 • 

2.0 Betaine 
Ho + (CH3)aN+CH 2C02H -+ 7 x 101 e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; pKa. = 1.832; reI. to k(Ho + BzOII). 

2.1 Biphenyl 
Ho + CoHoCoHo ..... CoH6CoH5 3 5.0 X 10° p.r.; P .b.k. at 305, 360 nm in Ar-s~td. soln. 751096 

contg. 0.05 mol L - J tert-BuOH. 

2.2 2,2'·Blpyrldlne, eonJugate dlaeld 
Ho + bpyH2

2 + - bpyHa
3 + 1.5 x lOB Average of 2 values. 

1 1.4 x 108 p.r.; P.b.k. in soln. contg. 0.25 mol L- J tert- 85A184 
BuOH. 

1.5 x 108 p.r.; P.b.k. (H adduct) 710582 

2.8 .,4,t·Blpyrldlne, eonJugate dlaeld 
Ho + 4,4'-bpyH2

2 + -+ 4,4'-bpyHa
2 + t.8 x 108 Average of 2 values. 

1 3.5 x lOR p.r.; P .b.k. in Ar-satd. soln. contg. 0.2 mol L- I 84A325 
tert-BuOH and 4 x 10-4 mol L -I 4,4'-bpyH2

2 +; 
addn. to C and N in approximately equal 
amounts. 

2 x 108 p.r.; P.b.k. (H adduct) 710582 

24. Bromoaeetate Ion 
Ho + BrCH2C02 - -+ HBr + 8.5 5.2 x lOR )I-r.; C.k.; reI. to k(Ho + 2-PrOH). 670050 
°CH2C0 2 -

24:6 Bromoaeetle aeld 
Ho + BrCH2C0 2H ..... HBr + $.$ x 108 Average of 3 values. 
°CH2C02H 

2.4 x lOR e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); reI. to k(Ho + BzOII). 

3.1 x lOR -y-r.; C.k. wit.h 2-PrOH(1D); cst.d. 0.03% H 110017 

abstr.; reI. to k(H' + BzOH). 

1.0 4.4 x lOR )I-r.; C.k.; reI. to k(Ho + 2-PrOH). 670050 

24.8 BpoDlob.n •• ne 

H· + CoHoBr ..... CoHoBr -1 1.3 x 10° p.r.; P.b.k. at 300 nm; cor. for decay of H 19A356 
adduct. 

2 • ., 1· Brom~ l-ehloro-I ,1,2-trlftuoroethane 
H· + CFgCHClBr -+ 1 3.8 X 108 p.r.; C.k. in soln. contg. 10% tert-BuOH; reI. to 83A195 

k(Ho + Q). 

24:8 Bromoethane 
H· + C2 HoBr ..... HBr + °CH2 CHa 1 1.6 x 108 e-r.; esr; Decay of spin polarization, compared 710003 

with 2-PrOH(7D). --3% H abstr. [730053]; reI. 
to k(Ho + BzOH). 

2.9 2-Bromoethanol 
H' + BrCH2CH20H -+ HBr + 1,9 2.5 x 108 )I-r.; C.k.; reI. to k(Ho + 2-PrOH). 670050 
°CH2CH2 OH 

260 6·Bromoorotle aeld 
Ho + CoHaBrN204 -+ 1.9 X 108 e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to k(Ho + BzOH). 
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RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 653 

T AALE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-I) Comment Ref. 

261 p-Bromophenol 
H' + BrPhOH - 2 4.4 X lOa ... e.d.; Obs. Br- formn. :\nd ferricyanide r~dn. 71'1384 

(opt.); reI. to k(H' + F'e(CN)o!'-). 

262 2-Bromopl'oplonate Ion 
H' +. CHaCHBrCOz - HBr + 8.5 1.3 x lOll )'~r.; C.k.; reI. to k(H' + 2~PrOH). 670050 
CHaCHCOz-

268 8-Bl'omopl'oplonate Ion 
H· + BrCHzCHzCOz - -+ HBr + 8.5 2.8 x lOll )'-r.; C.k.; reI. to k(H' + 2-PrOH). 670050 
-CH2 CH 2C02 -

164: 2-Bl'omopl'oplonle add 
H' +. CH:!CH(Br)COzH -+ HBr + 1.0 1.4 x 10° )'-r.; C.k.; reI. to k(H' + 2~PrOH). 670050 
CH3 CHCO zH 

366 8-Bl'omopl'oplonle aeld 
H' + BrCH 2CHzCOzH -+ HBr + 1.0 2.5 X 108 )'-r.; C.k.; reI. to k(H' + 2-PrOH). 670050 
·CH2CH2COzH 

266 6-Bromouraell 
H' + 5-BrU -+ 2.0 X 108 e-r.; esr; Decay of spin polarillation, compared 710040 

with EtOH; reI. to k(H· + BzOH). 

26'7 Bromphenol Blue 
H' + BPB+- 2 X 10° )'~r.j C.k., obe. G(H2 )i reI. to k(H' + EtOH). 79G085 

268 Butadiene 
H' + H2C=CHCH=CH2 ...... 1 X 10 10 C.k.; no details given; reI. to .t(H· + MeOH). 670041 

269 Butane 
H' + n-C 4HIO - 3.6 X 107 e-r.; esr; Decay of spin polarillation, compared 710003 

with 2-PrOH(7D}; reI. to A:(H' + BzOH). 

260 2,8-Butanedlone 
H' + CHaCOCOCHa - 4.3 X 106 e-r.; esr; Unpublished data, P. Neta and R.H. 730053 

Schuler. 20% H abstr.; rel. to k(H' + B"OH). 

261 I-Butanol 
H· + CHa(qHzhoH - Hz + 3.5 X 107 Average of 2 values. 
CHa(CH2,hCHOH + 
CH3CH~CHCH~OH 

3.5 X 107 e-r.j eer; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); reI. to k(H' + B"OH). 

3.4 X 107 )'-r.; C.k. with 2-PrOH{7D); reI. to k(H' + 710017 
BzOH}. 

262 2-Butanol 
H- + CzljsCH(OH)CHa -+ Hz + 1.0 X 108 Average of 2 values. 
CH:!CH!,lCOHCHa 

1.2 X 108 e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOfl(7D); product includes 
CH:ICHOHCHClIa and -CHzCHOHCHzCHa; reI. 
to .t(H· + BZOH). 

8.7 X ]07 )'-r.; .C.k. wit.h 2-PrOH(7D}; prod1l('t. in"lwll"!= 710017 
(!HaCHCHOHCH:! '<":H 2CHOHCII'J<':Ha, and 
'CH2CHzCHOHCHa; reI. to k(H- + BzOH). 

268 I-Butene 
H· + CHaCH2CH=CH2 - 7.0 X 109 C.k., no details given; reI. to k(H- + MeOH). 670041 

264 4- tert-But)" 1-1,2-ben zoqulnone 
H· + (CHa)aC-o-Q -+ 7.1 7.8 x 108 p.r.; P.b.k. at 313 nm in N 2-satd. soln. contg. 79A099 
(CHa)aCC6Ha( OH)O- 0.5 mol L - J tert-BuQH; H addn. followed by 

deprotonation to give the semiquinone. 

266 Butyrate Ion 
H· + n-C.aH7CO z - ~ Hz + 7 1.4 X 107 "i-r .; C.k.; reL to k(H- + (CHa}2CDOH). 660422 
CHaCH2 CHCOz -
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654 BUXTON ET AL. 

TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous sol ution-Contin ued 

No. Reaction 

266 n-Butyrle aeld 
H- + CH;JCHzCHzCOzH - H~ + 
CH:JCH2CHC02H 

pH 

7.9 X 106 

6.8 X 106 

26'1 8-Carboxamldo-2,2,6,6-tetramethyl-3-pyrroIln-l-yloxy 
H- + NX-u - NX-u(H) 3.9 6.9 x 10° 

268 8-Carboxamldo-2,2,6,6-tetramethylpyrI'0Ildln-l-yloxy 
H - + NX-s - NX-s(H) 

269 Carbon dlsulftde 
H- + CSz -+ CS 2-- + H+ 

2'10 Carbon tetraehlorlde 
H- + CC14 - H+ + CI- + -CCI3 

2'11 Chloroaeetate Ion 
H- + CICH2 C0 2 - - Hz + 
-CHCICOz-

2'12 Chloroaeetle aeld 
H- + CICH2 C02H -

2'18 ChlorobenBene 
H- + C6H5Cl - CoHoCl 

2'14 2-ChlorobenBole add 
H- + CIC6H.1COzH - CICoH5 C02H 

2'16 3-Chlorobenzole add 
H- + C)C6H4C0 2H -+ CIC6H5C02H 

2'16 4-ChlorobenBoie add 
H- + CIC6H4C02H - ClCoHl)COZH 

2'1'1 Chloroethane 
H- + C2H5CI -

2'18 2-Chloroethanol 
Ho + CICHzCHzOH - oCHzCHzOH 
+ HCI 

2'19 (2-Chloroethyl)beDJlene 
H- + CoHl)CHZCHzCI -
C6 H6 CHzCHzC) 

280 Chloroform 
Ho + CHCl3 -+ °CHCI2 + HCI + 
°CCla + Hz 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

3.9 5.3 x 109 

2.0 X 10 10 

9.8 X 10" 

404 X 10' 

3.2 X 10' 

9.6 X 106 

-7 2.4 x 106 

3-8,12.7 4.8 x 106 

004-2 7.2 x 103 

-1 1.4 x 10° 

- 1 6.2 X 108 

- I 6.5 X 108 

1.1 X lOll 

1 1.7 X 100 

2.2 X 106 

1.1 X 10' 

Average of 2 values. 

e-r.; esr; Decay of spin polarization, compared 
with 2-PrOH(7D); reI. to k(H- + BzOH). 

"V-r.; C.k. with 2-PrOH{7D); reI. to k(Ho + 
BzOH). 

Ref. 

710003 

710017 

p.r.; D.k., decrease in condy. due to protonation 761152 
of product; soln. contg. 10-2 mol L - I tert-
BuOH and 2-30 mol L -I NX-u. 

p.r.; D.k., decrease in condy. due to protonation 761152 
of product; soln. contg. 10-2 mol L -I tert-
BuOH and 2-30 x 10-0 mol L -1 NX-s. 

p.r.; P .b.k. at 310 nm. 731015 

Average of 2 values. 

e-r.; esr; Decay of spin polarization, compared 
with 2-PrOH{7D); reI. to k(H- + BzOH). 

p.r.; P.b.k. 

Average of 2 values. 

710003 

710778 

"V-r.; C.k.; reI. to k(Ho + DC02 -). 640095 

e.d.; C.k.; 8% Cl abstr.; reI. to k(H- + OH-). 629011 

e.d.; C.k.; 33% CI abstr.; reI. to Ic(H- + Ho). 629008 

p.r.; P.b.k. at 300 nm; cor. for decay of H 79A356 
adduct. 

"V-r.; C.k.; obs. G(H2); reI. to k(H- + 2-PrOH). 740167 

"V-r.; C.k.; obs. G(H2); reI. to k(H' + 2-PrOH). 740167 

p.r.; P.b.k.; CD 30H as OH scavenger. 690001 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); single measurement. 011 sat.d. 
soln., calcd. from solubility; reI. to k(Ho + 
BzOH). 

"V-r.; C.k.; reI. to k(Ho + 2-PrOH). 670050 

p.r.; P .b.k. at 300 nm, cor. for decay of H 79A356 
adduct; Ie for H abstr. = 1.5 X lOR detd. from 
G(H2)' 

e-r.j esrj Decay of spin polarization, compared 710003 
with 2-PrOH{7D). 20% H abstr. [730063J; reI. 
to k(Ho + BzOH). 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH k (L mol- 1 s-') Comment Ref. 

281 Chloromethane 
H· + CHaCI -+ HCI + 'CHa + Hz + 6 X 10 1 e-r.; esr; Decay of spin polarization, comp:ued 710003 
·CH2 Cl with 2-PrOH(7D); single measurement 011 satd. 

soln., calcd. from solubility; 37% H abstr. 
[730053}; reI. to k(H' + BzOH). 

282 2-Chlorophenol 
H' + CIC6H4 0H -+ 2-HOC6HoCI 2.0 1.5 x 109 p.r.; P.h.k. at 340 nm in deoxygenated soln. 86A463 

contg. 1-10 x 10-a mol L -1 substrate and 0.5-
2.5 mol L -1 tert-BuOH. 

283 2-Chloropl'oplonate Ion 
H' + CHaCHCIC02 -+ CHi~HC02- 8.5 1.8 x 107 'Y-r.; C.k.; reI. to k(H' + 2-PrOH). 670050 
+ HCI + Hz + 'CHzCl 

284: 3-Chloroproplonate Ion 
H' + CICHzCH2COz - -+ 8.5 8.9 x 107 'Y-r.; C.k.; reI. to k(H' + 2-PrOH). 670050 
-CH2 CH2C02 - + HCI 

286 2-Chloroproplonle aeld 
H' +. CHaCH(CI)COzH -+ 1.0 4.7 X 106 ')'-r.; C.k.; reI. to k(H' + 2-PrOH). 670050 
CH:lCHCOzH + HCl 

288 3-Chloroproplonle aeld 
H' + CICHzCHzCOzH - 1.0 2.8 X 107 'Y-r.; C.k.; reI. to k(H' + 2-PrOH). 670050 
·CH2 CHzCOzH + HCI 

281 Chlorotrlftuoromethane 
H' + CCIFs - < 1 X 106 e-r.; esr; Decay of spin polarization, compared 710003 

with 2-PrOH(7D); single measurement on satd. 
solo., calcd. from solubility; reI. to k(H' + 
BzOH). 

288 6- ChlOl'oUl'aeli 
H' + 5-ClU -+ 1.7 x 108 Average of 2 values. 

7 2.0 x 10" ')'-r.; C.k. with 2-PrOH{7D); reI. to k(H' + 720049 
BzOH). 

1.5 x 108 e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(H' + BIlOH). 

Z89 ChrulIlageli 

H' + Chg ..... addn. 2.5 2.5 x 109 ')'-r.; C.k. in aerated soln. contg. EtOH; obs. 81A312 
G(-dye); reI. to k(H' + Oz). 

290 Citrle aeld 
H' + (HOzOCHz)zCOH(COzH) - 4.0 x 10° e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to k(H' + BzOH). 

291 Cyanamide 
H' + HzNCN - addn. 2.4 6.9 x 106 'Y-r.; C.k.; obs. G(H z); reI. to k(H' + EtOH). 78A258 

292 Cyanoaeetle add 
H' + NCCH200zH -+ 2.9 x 106 e-r.; esr; Decay of spin polarization, compa.red 710003 

with 2-PrOH(7D). 12% H o.bstr. [730003); reI. 
to k(H' + BzOH). 

293 Cyelobutaneeal"boxylle add 
H· + c·C 4H7C02H -+ 1 x 107 e-r.; esr; Unp'lblished data, P. Net.a and R.n. 730053 

Schuler. 71% H abstr.; reI. to k(H· + BzOH). 

29,( Cyeloheptatl'lene 
H· + c-C7HS - 8 x IOn p.r.; C.k.; rel. to k(H' + Fe(CN)63

-). 710710 

296 1,3-Cyelohexadlene 
H· + c-C6HS - 2.0 9.7 X 101'1 p.r.; O.k., p.b.k. at 400 nm; reI. to k(H' + 700211 

PNBA). 

298 1,4:-Cyelohexadlene 
H' + c-C6HS - 2.0 4.7 X 101'1 p.r.; C.k., p.b.k. at 400 nm; reI. to k(H' + 700211 

PNBA). 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s-I) Comment Ref. 

10'1 Cyclohexane 
H· + c-COHI2 - H2 + C-COHII 7.8 X 107 Average of 3 values. 

6 x 107 -y-r.; C.k. with 2-PrOH-d,; reI. to k(H· + 2- 741052 
PrOH(7D». 

7 X 107 e-r.j esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); cor. for solubility = 0.65 mol 
L -I, authors report Ie = 3 X 107 using 
solubility = 0.0017 mol L- 1

; reI. to k(H· + 
BzOH). 

3 1 X 108 p.r.; P.b.k.; cor. for solubility (authors report .( 680385 
X 107 using solubility = 0.0017 mol L -I). 

Jl08 CTc.lohexanecarboxTl1c acid 

H· + c-COHIJC02H - H2 4.2 X 107 -y-r.; C.k.; reI. to k(H' + 2.PrOH(7D)). 741052 

100 Cyclohexene 
H· + C.COHIO - C-COHll 4.1 X 109 Average of 2 values. 

1 5.2 X 10° -y·r.; C.k.; reI. to k(H' + 2-PrOH(7D)). 741052 

2.0 3.0 X 10° p.r.; C.k., p.b.k. at 400 nm; reI. to k(H' + 700211 
PNBA). 

800 l-Cyclohexenecarboxyllc acid 
H· + c-C6HgC02H - addn. 1 2.6 X 109 -y-r.; C.k.; reI. to k(H' + 2-PrOH(7D)). 741052 

801 8-Cyelohexene-l-carboxyllc acid 
H' + c-C6Hg C02H - addn. 1 2.4 X 10° -y-r.; C.k.; reI. to k(H' + 2-PrOH(7D». 741052 

801 ci .. 4:-Cyeiohexene-l,2-dlcarboxyJlc acid 
H' + c-COHS (C02 H)2 - 1 9.2 X 108 e-r.; esr; unpublished data, P. Neb and R.H. 730053 

Schuler; 8% H abstr.; reI. to k(H' + BtOH). 

808 Cyelopentane 
H' + c-CSH IO -+ H2 + c-Ct;Hg 8.6 X 107 b -y-r.; C.k.; reI. to k(H' + 2-PrOH(7D». 741052 

2 x 108 h e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); cor. for solubility = 2.6 X 

10-:~ mol L -I; authors report Ie = 3 X 107; reI. 
to k(H' + BzOH). 

804 CyclopentanecarboxyUc acid 
H' + c-CSH9 C02H - H2 + 1 4.1 X 107 -y-r.; C.k.; reI. to k(H' + 2-PrOH(7D». 741052 
C-Ct;HSC02H 

806 CTclopentene 

Ho + c-Ct;Hs -+ c.CsHo 4.9 x 109 -y·r.; C.k.; 8% H abetr.; reI. to k(H' + 2- 741052 
PrOH(7D)). 

806 l-Cyclopentenecarboxyllc acid 
H' + -CH=C(C02H)(CH2h- - IU x 101) Average of 2 values. 

1 2.8 X 100 -y-r; C.k.; 6% H abstr.; reI. to k(H' + 2- 741052 
PrOH{7D». 

1 1.4 x. 10° e-r.; esr; Unpublished data, P. Neta and R.n. 130053 

Schuler; 9% H abstr.; reI. to k(Ho + BzOH). 

80'1 Cyclopropane 
H' + c-CaH6 - 6 X 101i e-r.; esr; Decay of spin polarization, compared 710003 

with 2-PrOH(7D); single measurement onsatd. 
soln., calcd. from solubility; reI. to k(Ho + 
BzOH). 

808 Cyclopropanecarboxyllc acid 
H' + c-CaHsC02H - 1 4.9 X 106 e-r.; esr; Unpublished data P. Neb and R.H. 730053 

Schuler; 8% H .abstr.; reI. to k(H' + BzOH). 

300 Cysteamine, conjugate acid (overall) 
H· + HSCH2CH2NHa + - 3.3 X 109 Average of 2 values. 
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TABLF. 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH k (L mol- 1 s-') Comment Ref. 

1109 Cysteamine, conjugate add (ovel'aU)-Contin ued 
1 3.7 x lOll 

2 3.0 x IOU 

810 Cysteamine, conjugate add (SH abstl'.) 
H' + HSCH2CH2NH:{ + -+ 1 8.8 X 108 

'CH2CH2NH3 + + HzS 

1111 CysteIne, conjugate acId (ovel'all) 
H· + HSCHzCH(NH3 +)COzH - 1.2 x lOll b 

.{ x lOll b 

2 3.0 X lOll h 

312 Cysteine (H abstl'.) 
H' + HSCHzCH(NH 3 +)COzH - H2 + 6 1.8 x IOU 
'SCHzCH(NH3 +)COz -

818 Cysteine (SH abstl'.) 
H· + HSCH2CH~Ha +)COzH -+ HzS ~ 6 1.0 x IOU a 

+ 'CHzCH(NH3 )COz-

814 Cystine 
H' + SzICHzCH(NH3 +)CO z -]z - 6 1.5 X lOll a 

816 Cystine, conjugate dlaeld 
H' + CytH Z

2 -r - 7 x 109 b 

'SCHzCH(NHa +)COzH 

1.3 x 109 

318 Cytosine 
H' + Cy -+ 7 ~9.2 X 107 

31'1 Cytosine, conjugate acid 
H' + CyH+ -+ 8 x 107 

318 2-Deoxy-D-I'lbose 
H· + deoxyribose -+ Hz + R 7 2.9 X 107 

319 2,8-Dlamlnoacl'ldlne (Pl'oflavlne), conjugate monoacld 
H· + PFH+ -+ [PFHzJ·+ 2.7 8.5 x lOll 

320 2,4-Dlamlnoazobenzene (Chl'ysohlln) 
H· + C6HsN=NCoH3(NHz)z -+ addn. 2.5 

321 Dlchlol'odlfluol'omethane 
H' + CClzF 2 -10 

322 DJchloromethane 
H' + CHzelz -+ HCI + 'CHClz + H2 
+ ·CHzCI 

"V-r.; DerivE'd from SH ablltr. rllt.e and r::tt.io of H 7R03Rl 
to SH abstr. = 3.55 ± 0.26; 22% 511 II.Olltr., 
78% H abstr.; reI. to k(H' + EtOH). 

p.r.; esr; Decay of H signal. 110303 

'V-r.; C.k.; obs. G(H 2S); ratio of H to SH 760361 
abstraction = 3.55; reI. to k(H· + EtOH). 

"V-r.; Derived from H abstr. rate and ratio of H 730241 
to SH abstr. = 5.2 ± 0.7; reI. to k(H' + EtOH) . 

e-r.; eeri Deca.y of epin polarillat.ion, compared '120026 

with EtOH. 68% H abstr. [730053J; reI. to k(H' 
+ BzOH). 

p.r.; esr; Decay of H signal. 710303 

phot.; C.k.; obs. H2 yields; reI. to k(H' + AA). 757486 

e.d.; Caoled. from loss of -SH groups at ~ 5°C, 649012 
as well as formn. of H2S. 

e.d.; Calcd. from formn. of HzS or -SH groups 649012 
at .~ 5°C. 

e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(H' + BzOH). 

"V-r.; C.k.; reI. to k(H' + HCOzH). 680343 

e-r.; esr; Decay of spin polarization, compared 720039 
with EtOH. in phosphate buffered soln.; 
uncertainty du~ to major cor. for taq - readion; 
reI. to k(H- + Bz;OH). 

e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(H· + BzOH). 

'V-r.; C.k.; reI. to k(H' + DCOz -). 640095 

p.r.; P.h.k. at 320 nm in Ar-satd. soln. contg. 2 82A332 
x 10-2 mol L - \ tert-BuOH; 75% semiquinone 
formn.; 16.5% H adduct on meso-C atom, 8% H 
adduct on aromatic rinlr: pK~ = -3, 0.5, g.S. 

"V-r.; C.k. in aerated soln. contg. EtOH; nbs. 8t'A312 
G(-dye); reference rate not given; reI. to k(H' + 
Oz)· 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); single mel:\surQment on sl:\td. 
soln., calcd. from solubility; reI. to k(H' + 
BzOH). 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH{7D). 27% H abstr. 1730053Ji reI. 
to k(H' + BzOH). 
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TABLE: 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH 

323 Dleyandlamlde 
H' + NCN=C(NHz)z - addn. 2.4 

324 1,2-Dlcyanobenzene 
H· + COH4(CNb -+ 

326 1,3-Dlcyanobenzene 
H' + COH4(CN)z -+ 

820 1,4-Dleyanobenzene 
H· + DCNB -+ DCNB-H 

2 

82'1 Dlethyl ether 
H· +. (CzHr;)zO - H· + 
CH:JCHOCuHr; 

828 Dlhydro-6-methyluracll 
H· + 6-MeDHU - Hz + 6-MeU-H 2 

829 5,0-Dlhydrothymlne 
H· + 5-MeDHU ..... 7-8 

880 Dlhydroxyfumarlc acid 
H' + tra~s-HOzCC(OH)=C(OH)COzH 
- HOzCCOHCHOHCOzH 

881 5,8-Dlhydroxy-l,4-naphthoqulnone 
H· + NQ(OH)z -+ ·NQH(OHb 1.2 

882 8,4-Dlhydroxytoluene 
H· + 4-CH:!CoH:r l,2-(OHh -+ 2 
CH3C oH.1(OHb 

333 1,Z-Dlmethoxybenzene 
H' + C6 H1(OCH3 )z - addn. 2 

aa4. l,a-nhn~t,hoxyb~nz~n~ 

H· + COH1(OCH 3}z -+ addn. 2 

886 1,4-Dlmethoxybenzene 
H' + C OH 4(OCH 3)z -+ addn. 2 

880 1,1' -Dlmethyl-4,4' -blpyrldlnlum Ion 
H· + MV2+ -+ 

33'1 Dimethyl fumarate 
H' + CH~OzCCH=CHCOzCH3 ...... 
CH30ZCCHCHzCOzCH3 
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1 

0.7 

k (L mol- 1 a-I) Comment Ref. 

2.7 X 106 

5.1 X 108 

9.0 X 108 

3.6 x 108 

2.6 X 108 

4.3 X 101 

2.9 X 108 

8.9 X lOll 

--3 X lOll 

6.0 X 108 

-y-r.; C.k., ohs. G(H z); reI. to k(H' + EtOH). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; reI. to k(H' + BzOH). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; reI. to k(H· + BzOH). 

Average of 2 values. 

79A030 

720025 

720025 

p.r.; P.b.k. at 320 nm in eoln_ contg. 2 >< 10-3 730121 
mol L -I MeOH; H adduct (£320 = 4400 L 
mol-I em-I). 

e-r.; esr; Decay of spin polarization, compared 720025 
with EtOH; reI. to k(H' + BZOH). 

e-r.; esr; Decay of ~pin polarization, compared 710003 
with 2-PrOH(7D); reI. to k(H' + BzOH). 

p.r.; P.h.k. at - 400 nm in NzO-satd. 801n. 741085 
contg. 0.1 mol L -I tert-BuOH. 

-y-r.; C.k. in soln. contg. 1.6 x lO-z mol L -1 683038 
NzO; reI. to k(H' + DCOz -). 

e-r.; esr; Decay of spin polarization, compared 710040 
wit.h EtOH. 16% H ahstr. [730053J; reI. to k(H' 
+ BzOH). 

p.r.; P.h.k. in Ar-satd. soln. contg. 5 X lO- z 83A039 
mol L- 1 H2 S0 4 and 0.1 mol L- 1 tert-BuOH. 

p.r.; P.h.k. at 350 nm; soln. cont. 1 mol L- I 771116 
tert-BuOH; cor. for other H reactions. 

p.r.; P.h.k. in soln. contg. 10-2 mol L -I tert- 751171 
BuOH. 

p.r.; P.h.k. in soln. contg. 10-2 mol L -\ tert- 751171 
BuOH. 

p.r.; P.h.k. in soln. contg. 10-2 mol L- 1 tert- 751171 
BuOH. 

p.r.; Computer simulation hased on p.h.k. at 82A216 
390 (as well as ahs. at 310, 470 and 595) nm in 
air-free soln. contg. 2 x lO- z mol L -I. MV2 + 
and 5 x 10-3 mol L -I CI-; cor. for CI2 - and 
CIOH- formn. and decay; addn. to N 
(protonated methyl viologen radical cation) 
formn. and to C (H adduct) occurred in approx. 
equal amounts [84A322]. 

p.r.; P.h.k_ in soln. contg. ~1 mol L- 1 tert
BuOH. 

730097 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

",0' Readion pH k (L mol- 1 s-1) Comment Ref. 

UR 2,2-Dlmethyl-l-propanol 
H· + (CHa)aCCH20H -+ 2.7 X 107 e-r.; esr; Decay of spin polarization, compared 710003 

with 2-PrOH(7D); reI. to k(H· + BzOH). 

lAO 6,6-Dlmethyl-l-pyrrollne-1-oxyl 
H· + DMPO'" 3.8 X 109 84A426 

" .. 0 Dimethyl sulfoxide 
H· + CHaSOCHa - CHaS(OH)CHa -2.7 X 106 h "I-r.; C.k.; obs. G(Dimethylsulflde); reI. to k(H· 84A282 

+ Fe(CN)o 3-). 

-1 9.7 x 106 h "I-r.; C.k.; obs. G(H2) and G(CH.,); reI. to k(H- 81A159 
+ EtOH). 

IIH Dioxane 
H· t -0(CH2)20 (CHz)2- ... Hz + 1.0 X 107 Average of 2 values. 
-OCHCH20( CH2)2-

1.2 x 107 e-r.; esr; Decay of spin polarilla.tion, compared 710003 
with 2.PrOH(7D); reI. to k(H· + BzOH). 

8.3 x 106 p.r.; O.k.; p.b.k. a.t - 310 nm (AgZ+)j reI. to 670550 
k(H- + Ag+). 

342 l,l-Dlphenylethylene 
H· + (COH6hC=CHz -+ 1 &.7 X 109 p.r.; P .b.k. at 330 nm; soln. contg. 2.0 mol L- 1 77A23& 
(COH5)2CCH3 tert-BuOH. 

34:8 DlthlodlglycoUc acid 
H· + Sz(CH2CO zHb -+ 9 x 109 e-r.; esr; Decay of spin polarization, compared 710040 

with EtOn. no H a.betr. [730053J; reI. to k(1I' T-
BzOH). 

84:4: . DodecyJ Bulfate Ion 
H· + CH:t(CH 2 ) 110S0:\ 1.0 X 108 "V-r.; C.k.; reI. to k(H· + 2-PrOH(7D)). 710586 

84:6 Erythrosln dlanlon 
H- + CzoHo14052- -+ 8.3 1.7 x 10~ X-r.; C.k.; reI. to k(U· + 2-PrOH). 710354 

84:8 Ethane 
H' + C2H6 -+ 2.3 X 106 e-r.; esr; Decay of spin polarization, compared 710003 

with 2-PrOH{7D); single measurement on satd. 
soln., calcd. from solubility; reI. to k(H· + 
BzOH). 

34:'1 EthaneBulfonyl chloride 
H· + C 2HsS02Cl -+ H+ + CI- + 7 x 107 p.r.; O.k.; obs. sulfonyl ra.dica.l at 332 nm; also 761047 
°2H5S02· condy. study; reI. to k(H· + MeOH). 

84:8 Ethanol 
H· + 02H,;OH - H2 + cH:lmOH 1.'1 x 10" Selected value. 

2.1 X 107 p.r.; esr; Anal. of time profile of H signal. 775254 

1.3 x 107 p.r.; esr; Decay of H signal. 710303 

84:9 Ethanol-d. 
H- +. CH~OD20H - HD + 1.2 6.0 x 106 X-r.; C.k.; reI. to k(H· + Fe(CN)o a-). 620087 
CHaODOH 

360 Ethyl acetate 
H· + OH300 20 2H5 -+ Hz + 1.0 2.5 X 101) X-r.; C.k.; reL to It(H· + HC0 2H). 560012 
OH3 COoCHCH3 

861 Ethyl acetoacetate 
H· + OHaCOCH2COZCzHs -+ 1.2 x 107 N.; esr; unplJblished da.ta, P. Neta and R.H. 730053 

Sc.huler. 22% H abstr.; 8% enol form (730053); 
reI. to k(H· + BzOH). 

362 Ethyl dlhydl'ogen phosphate 
H· +. CHaCHzOPO(OH)2 - H2 + 1.3 2.8 x 106 phot.; O.k.; pKI\ = 1.6, 6.2; reI. to k(H· + 657019 
CH;jCHOPO( OH)::: CDaOH). 
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TABLI~ 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH 

868 Ethylene 
H- + H 2C=CHz - -CHzCHa 1 

864: Ethylenedlamlnetetraacetlc acid, conjugate dlacld 
H- + HoEDTAz+ - 1 6.0 X 107 

366 Ethylene glycol 

866 

86'1 

868 

869 

860 

361 

362 

363 

364 

H- + HOCH2 CHzOH - Hz + 
-CHOHCHzOH 

N-Ethylmaleamlc acid 
H- + NEMA - NEMA-H 

N-Ethylmalelmlde 
H- + NEM - NEM-H 

9-Fluorenone 
H- + C laHgO .... addn. 

Fluoroacetate Ion 
H- + FCHzCO z - - Hz + 
·CHFCOz -

Fluorobensene 
H- + CoHoF - C6HOF 

p-Fluorobenzonltrlle 
H- + FC6H4CN - 4-FC6H5 CN 

6-Fluorouracil 
H- + 5-FU .... 

Formaldehyde 
H- + HCHO - Hz + CHO 

Formate ton 
H- + HCOz - .... Hz + 'CO z-
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1.0 

1.0 

1.0 

8.5 

-1 

1.8 

1.0 

7 

7 

7-13.5 

11-13 

1..4 X 107 

1.3 X 107 

1.6 X 107 

1.4 X 107 

1.3 x 109 

1.4 X 10 10 

5.4 x 101) 

6.5 X 105 

6.7 X 108 

1.7 X 108 

2.1 X 106 b 

2_1 X 108 

1.2 X 108 

2.8 X 108 

e-r.; esr; Decay of spin polarization, compared 
with 2-PrOH(7D}; reI. to k(H- + BzOH). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; pKz = 1.55, 1.99, 2.67, 6.2, 10.9; 
reI. to k(H- + BzOH). 

Average of 3 values. 

Ref. 

7t0003 

710040 

p.r.; C.k.; obs. Ag at 410 nm; contains tert- 731053 
BuOH; k increases with pressure 0 .... 6.72 X 108 

N m- Z
; reI. to k(H' + Ag+). 

e-r.; esr; Decay of spin polarization, compared 110003 
with 2-PrOH(7D); reI. to k(H' + BzOH). 

p.r.; C.k.; p.b.k. at 313 nm (Ag2 +); reI. to k(Ho 610550 
+ AI!,+). 

p.r.; P.b.k. in soln. contg. 1 mol L -I hrt-BuOH; 120144 
80% H-adduct and 20% H-abstraction product. 

p.r.; P.b.k. in soln. contg. 1 mol L -1 tert-BuOH. 720144 

p.r.; P.b.k. (H adduct); tert-BuOH as OH 
scavenger. 

720171 

'Y-r.; C.k.; practically no F- formed; reI. to k(Ho 670050 
+ CD30H). 

p.r.; P.b.k. at 300 nm;·cor. for decay of H 79A356 
adduct. 

p.r.; P.b.k. in soln. contg. 0.2 mol L -\ tert- 761194 
BuOH. 

e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(H- + BzOH). 

e-r.; esr; unpublished data, P. Neta and R.H. 730053 
~/"'hll'pl' A~% H ::thRt.l'. [7~00!1~J: yopl t.n k(H. + 
BzOH). 

X·r.; C.k.; reI. to k(Ho + HC02H). 560012 

Selected va1ue. 

e-r.; esr; Decay of spin polarization, compared 720039 
with EtOH. in phosphate buffered soln.; reI. to 
k(H' + BzOH). 

X-r.; C.k.; obs. G(Hz); reI. to k(H- + 670064 
Fe(CN)63-). 

X-r.; C.k.; obs. pH effect on G(Hz) in soln. 670064 
contg. ferricyanide and formate ion; reI. to k(H-
+ OH-). 

X-r.; C.k.; obs. pH effect on G(H2); reI. to k(H· 630049 
+ OH-). 
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T ARJ.E 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

"JfI Reaction pH k (L mol- l s-l) Comment Ref. 

IftS .. Formate Ion 
H· + OC0 2 - - HO + '002- 2.0 X 10" Selected value. 

-7 3.2 X 107 'V-r.; O.k.; reI. to k(H· + H00 2 -). 640095 

6 3.2 X 107 'V-r.; C.k.; reI. to k(H' + HC02 -). 640141 

1101) Formic acid 
Ho + HC02H - H2 + -C02H 4:.4: X 106 Selected value_ 

6.8 X 105 e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); cor. for 40% formate ion; reI. 
to k(H' + BzOH). 

0.4 1.9 X lOr; p.r.; Obs. dose rate effect on G(H2); reI. to k(H' 620144 
+ Ho). 

31)1 Formic acld-d 
H' + DC02H - HD + 'C02H 5.5 X lUi X-r.; C.k.; reJ. to .t(H- + HCU2H). 560U12 

31)8 Fumarate lon, hydrogen 
H' + tran,.H02CCH=CHC02 - - -2 X 101) 'V-r.; C.k.; oba. G(H2); reactivity of the dianion 660010 

ilJ lJimilu; rQI. to -'(H. -I- EtOH). 

81)0 Fumaric acid 
H· + 1!02CCH=CHC02H -+ 0.7 7.0 X lOll u p.r.; P.h.k. in soln. contg. - 1 mol L- J tert- 730097 
H0 2 CCHOH2C02H BuOH. 

8 x lOR b e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(H- + BzOH). 

810 Glucose 
H' + glucose -+ H2 + R 6.1 X 10" Average of 3 values. 

4.3 X 107 e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(H- + BzOH). 

1.2 6 x 107 X-r.; C.k.; reI. to k(H' + Fe(CN)63
-). 620017 

7 7.6 X 107 X-r.; C.k.; reI. to k(H' + Fe(CN)63
-). 620024 

8'11 Glutamate ton 
H' + Glu- -+ 7 5.2 X 106 e-r.; esr; Decay of spin polarization, compared 720039 

with EtOH. in phosphate buffered soln.; reI. to 
k(H' + BzOH). 

3'12 Glutamic acid, conjugate acid 
H· + GluH+ -+ 1.2 X 108 Average of 2 values. 

1.6 X 106 e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; pK3, 2.19, 4.24, 9.67; reI. to k(H- + 
BzOH). 

8.1 X 105 'V-r.; C.k.; reI. to k(H' + AA). 680343 

8'18 Glutathione, oxidized 
H' + GSSG -+ GSH + GS' 1.5-2.5 1.0 X 10 10 p.r.; P.h.k. in soln. contg. 0.1-1 mol L- 1 ten- 720380 

BuOH. 

3'14 Glycerol 
H' + HOCH2CH(OH)CH20H -+ 2.9 x 107 Average of 3 values. 

2.7 X lOT p.r.; C.k.: ohs. Ag at 410 nm: ('ontain!'! tprt- nfOr,~ 

BuOH; k increases 0 -- 6.72 A 10~ N III "':'; rd. 
to k(H' + Ag+). 

3.3 X 107 e-r.; esr; Decay of spin pola.rization, compared 710040 
with EtOH; reI. to k(H' + BzOH). 

2 2.6 X 107 p.r.; C.k.; p.h.k. at 313 nm (Ag2 +); reI. to k(H' 
+ Ag+). 

670550 

376 Glycine 
H' + Gly - H2 + H3N+CHC0 2 - 7.7 X 104 Average of 2 va.lues. 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous sol ution-Contin ued 

No. Reaction pH 

3'16 Glyelne-Continued 
-7 

7 

8'16 Glyelne, eonJugate add 
H' + HsN+CH2C0 2H - 1 

8'1'1 G lyeolate Ion 
H· + HOCH2C02 - - H2 + 
'CHOHC02-

'1 

8'18 GlyeoUe aeld 
H' + HOCH2C02H - H2 + I 
'CHOHC02H 

8'1~ Glyeylglydne, eonJugate add 
H· + GlyGlyH+ -

880 Glyeylglyeylglydne, eonJugate add 
H' + GlyGlyGlyH+ - 1 

381 GJyoxylate Ion 
H' + HCOC02 - - H2 + 'COC02- 7 

882 Glyoxylle add 
H' + HCOC0 2U - H2 + 'COC02H 

888 GuanIdIne, eonJugate add 
H' + H2NC(=NH)NHa + - 1 

884: Hexadeeyltrlmethylammonlum bromide 
H' + eTAB-

7.1 X 10" 

7 X 10" 

5.5 X 10' 

3.'1 X 107 

1.7 X IO'/' 

5.1 X 106 

4.6 X 10' 

2.2 X 107 

885 1,1',2,2' ,6,6'-Hexamethyl-4:,4:'-blpyrldlnlum Ion 
H· + HMV:<:-t - HMV·-t -1 1 X 10" 

386 HexamethyJenetmtne, eonJugate add 
II- + -NIIz +(CII2)0- -+ II:.! -t 1 1.4 X 107 

-NH2 +<::H(CH2),,-

38'1 1,6-Hexanedlamlne, eonJugate dladd 
H· + H3N+(CH2)6NHs + - 1 4.3 X 100 

388 n-Hexane 
H· + CH3(CH2)4CH3 - 1.4 X 108 

889 Hexanoate Ion 
H' + CH3(CH2)4C02 - - 7 4.9 X 107 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

p.r.; CaJcd. from p.h.k. at 270 nm in Ar-satd. 
soln. contg. 1.5 mol L -I ttrt-Buon and 0.3-1 
mol L -, glycine; c.k. with tert-BuOH and cor. 
for reaction of OH with glycine; reI. to k(H' + 
(CHshCOH). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; reI. to k(Ho + BzOH). 

e-r.; esr; Decay of spin polarization, compared 
with 2-PrOH(7D); reI. to k(H' + BzOH). 

Average of 2 values. 

Ref. 

711086 

720039 

710003 

p.r.; Unpublished value, A. Shafferman and G. 741007 
Stein. 

"'-r.; en; DQcay of IIpin polarization, compared '120030 

with EtOH. in phosphate buffered soln.; reI. to 
k(H- + BzOH). 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D). 96% H abstr. [730053]; reI. 
to k(H' + BzOH). 

e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(Ho + BzOH). 

e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(Ho + BzOH). 

'Y-r.; C.k.; reI. to k(H- + DC02 -). 630041 

e-r.; esr; Unpublished data, P. Neb and R.H. 730053 
Schuler; 100% H abstr.; reI. to k(Ho + BzOH). 

e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(Ho + BzOH). 

'Y-r.; C.k.; reI. to k(H' + 2-PrOH(7D)). 710586 

p.r.; P.b.k. in N2-satd. soln. contg. 0.1 mol L- ' 84A330 
tert-BuOH and sulfuric add. 

!:-c.; e5r; Decay uf 5pill puhuiz;at.iuII, cUlIlpcU"ed 110040 

with EtOH; reI. to k(Ho + BzOH). 

e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(Ho + BzOH). 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D)i reI. to k(H' + BzOH). 

e-r.; esr; Decay of spin polarization, compared 720039 
with EtOH. in phosphate buffered soln.; reI. to 
k(H· + BzOH). 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction 

BGO Hexanole aeld 
H· + CH3(CHg)~CO:lH -+ 

aOl I-Hexanol 
H' + CHg(CH2)50H -+ 

SOl I-Hexylammonlum Ion 
H· + n.--C6HJaNH3 + -+ 

S98 Hlppurle add 
H' + C6H5CONHCH2C02H -

894: Histidine 
H· + His-

S9& Histidine, eonJugate dlaeld 
H' + HisH2

2+ -+ 

896 Histidine, eonJugate monoaeld 
H' + HisH+ -+ 

897 Hydroqulnone 
H' + 1,4~C6H,l(OH)2 -+ addn. 

398 p-HydroxybenBole aeld 
H· + HOC6H4C02H -+ C7H70 g 

399 8-(p-Hydroxyphenyl)proplonle acid 

pH 

7 

1,7 

7 

3 

H· + HOCoH.JCH~CH;;:C0l:lH ..... 0.0 

4-HOC6H5(CH2)2COzH 

4:00 HydroxYPl'ollne, eonJugate aeld 
H' + HypH+ -+ 

4:01 Imldazollum Ion 
H· + ImH+ -+ 

4:02 Imlnodlacetlc aeld, eonJugate acid 

2.0-2.3 

H· + H2N+(CHzCOzH)z -+ 1 

4:03 Indole 
H· + In -+ 

4:04: Indole-3-acetle aeld 
H· + 3~InCH2C02H -+ 

4.2 X 107 

9.6 X 107 

3.2 X 107 

2.3 X 108 

4.7 X 107 

1.9 X 109 

1.5 x 101) 

2.4 X 109 

1.7 X 109 h 

5.5 X 106 b 

1.3 X 106 h 

5.7 X 107 

3.7 X 105 

e-r.; esr; Decay of spin polarization, compared 
with 2-PrOH(7D); reI. to k(H' + BzOH). 

Average of 2 values. 

Ref. 

710003 

e-r.; ear; Decay of spin polarizat.ion, compared 720039 
with EtOH. in phosphate buffered soln.; reI. to 
k(H' + BzOH). 

e-r.; ,esr; Decay of spin polarization, compared 
with 2-PrOH(7D); reI. to k(H' + BzOH). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; reI. to k(H' + BzOH). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; reI. to k(H· I B~OH). 

710003 

710040 

710040 

e-r.; esr; Decay of spin polarization, compared 720039 
with EtOH. in phosphate buffered soin.; rei. to 
k(H' + BI:OH). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH. -3% H o.bstr. r1300S3]; pKa. .,."." 
1.82, 6.0, 9.17; reI. to k(H' + BzOH). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; reI. to k(H' + BzOH). 

p.r.; Unpublished data, 0.1. Micic and M.T. 
Nena.dovic; adduct abs. max. 360 nm. 

Average of 2 values. 

p.r.; P.b.it.; CD;sOH QCl OH OCQvcngcr 

p.r.; C.k.; p.b.k.; reI. to k(H' + MeOH). 

p.r.; P.b.lt. (H o.dduei) in soln. eonti,!;. 1 mol 
L -I tert-BuOH. 

710040 

720039 

760042 

SOOOOI 

690001 

130003 

p.r.; C.k.; p.b.k. at 320 and 330 nm (H a.dduct); 690445 
reI. to k(H' + O2), 

e-r.j esr; Decay of spin polarization, compared 710040 
with EtOH; pK/\ 1.92; reI. to k(H' + BzOH). 

y-r.; O.k.; r~l. tv k{H- -t AA). 

e-r.j esr; De'Cay of spin polari'f.ation, compared 
with EtOH; ret. to k(H' + BzOH). 

e-r.; esr; Decay of spin polariza.tion, compared 
with EtOH; pKa. = 2.5; reI. to k(H' + BzOH). 

"'{-r.j C.k.; reI. to k(H· + 2-PrOH). 

"'{-r.; C.k.; reI. to k(H· + 2..:PrOH). 

080343 

110040 

710040 

720541 

720541 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s-l) Comment Ref. 

4:06 Indole-3-proplonlc add 
H' + 3-InCH2CH2C02H - 6.0 X 1O!) -y-r.; C.k.; reI. to k(H· + 2-PrOH). 720541 

4:01 &-Iodohlppurlc acid 
H· + IC6 H"CONHCH2C02H - 2 1.6 X 10!) " p.r.; C.k. in Ar-satd. soln. contg. 0.2 mol L- 1 77A214 
2-ICoH 5CONHCH2COzH tert-BuOH, 0.01-0.2 mol L - I ethylene glycol 

(EG) and 10-3 mol L - I substrate: 60-70% 
displacement gives HI + ·C6H.1CONHCH 2C02-; 
reI. to k(H· + EG). 

4:07 Iodomethane 
H' + CHal- >2 X 1O!) e-r.; esr; Decay of spin polarization, compared 710003 

with 2-PrOH(7D); reI. to k(H· + BzOH). 

408 Isobutane 
H- -t (CH3):.>.CHCHa - 1.1 x. lOR e-r.; esr; Decay of spin polarization, compared 710003 

with 2-PrOH(7D); reI. to. k(H· + ~zOH). 

409 Isobutylene 
H· + (CH3)uC=CHu - 1 X 10 10 C.k., no details liven.: reI. to k(H· + MeOH). 670041 

410 Isoleucine, conjugate acid 
H· + I1eH+ - 6.1 X 10~ Average of 2 values. 

7 X 106 e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; pKa = 2.66; reI. to k(H· + BzOH). 

4.9 x 106 -y-r.; C.k.; reI. to k(H· + AA). 680343 

4:11 Isoorotlc add 
H· + 5-UC02H - 8 x 107 e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to k(H· + BzOH). 

4:11 Ladlc acid 
H· +. CHaCH(OH)C02H - H2 + 2.0 X 107 e-r.; esr; Decay of spin polarization, compared 710003 
CHaCOHC0 2H with 2-PrOH(7D); reI. to k(H· + BzOH). 

413 Leucine, conjugate acid 
H· + LeuH+ - 1.6 x 107 e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; pKa = 2.3; reI. to k(H· + BzOH). 

414 Lysine, conjugate dlacld 
H· + LysH2

2 + - 1 1.5 X 106 e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; pKlI. = 2.18; reI. to k(H· + BzOH). 

8.0 x 105 -y-r.; C.k.; reI. to k(H· + AA). 680343 

416 Malate Ion 
H- + -02C(CH2b~H(OH)C02 - -.. 5.5 x. 10' p.r.; Unpublished data, A. Shatrerman and G. 741007 

H2 + -02C(CH2)2COHC02- Stein. 

411 Malle aeld 
H· + HO"CCH,;:CH(OH)COgH - 2.0 x 107 I!-r.; E!sr; De(:a.y of IIpin polarization, (:om»ared 710040 

with EtOH; reI. to k(H· + BzOH). 

4:17 Malele acid 
H- + If02CCH=CHC02H - 1.9 x 100 b p.r.; esr; Calcd. from time profile of H in 83A153 
H02CCHCH2C02 H deaerated soln. (:ontg. various solute concns. 

and 10-z mol L - I tert-BuOH. 

0.7 8.0 X 10!) b p.r.; P .b.k. 730097 

418 Malonle aeld 
H· + H02CCH2COzH - Hz + ~.O X 105 Average of 2 values. 
-CH(C02H)2 

1 3.9 x lOr, e-r.; esr; Decay of spin pol~rization, compared 710003 
with 2-PrOH(7D). 75% H abstr., total rate 
estd. to be 5.4 X 101) [730053J; reI. to k(H· + 
BzOH). 

4.0 x 10° -y-r.; C.k. with 2-PrOH(7D); reI. to k(H· + 710017 
BzOH). 
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TABLI:'~ 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH 

-419 MalononttrUe 
H' + NCCH2CN -

no Mereaptoaeetle aeld 
H· + HSCH 2C02H -

·(21 2-MeJ'eaptoethanol (oveJ'all) 
H' + HSCH2 CHzOH -

0 

422 2-MeJ'eaptoethanol (H abstJ'.) 
H· + HSCHzCHzOH - H;.: + 
'SCHzCHzOH 

0 

428 2-MeJ'eaptoethanol (SH abstr.) 
H' + HSCH2 CHzOH - ·CHzCH2OH 0 
+ HzS 

424 2-MeJ'eaptoproplonle add (overall) 
H' + CHaCH(SH)COzH - 1 

426 2-Mereaptoproplonle add (H abstJ'.) 
H' + CH~1CH(SH)C02H - Hz + 1 
CHaCH(S)C02H 

42f) 3-Mereaptoproplonle aeld (overall) 
H· + HSCH'2CH2C02H - 1 

427 8-Mereaptoproplonle aeld (H abst ... ) 
H' + HSCH2 CH2 COzH - Hz + 
'SCHzCH2 COzH 

4.2A MC!'P""'.pt.oliluj'!4!lnl<l! a<l!ld 

H· + HOzCCHzCH(SH)COzH .... 

429 Mesltylene 
H' + CoH3(CHah - C OH 4(CH3h 

430 Methane 
H' + CH1 -

431 Methanesulfonyl ehlorlde 
H' + CHaS02Cl .... H+ + Cl- + 
CHaS0 2 • 

43a Methanol 
H' + CHaOH - H2 + ·CH20H 

433 Methanol-tla 
H· + CDsOH - HD + ·CD20H 

1 

1 

6 

k (L mol- J s-I) Comment Ref. 

1. 7 x 109 

1.3 X lOll 

2.1 X lOll 

L/, x 109 

1.1 X lOll 

1.8 x lOll 

3.3 X 108 
/I. 

2.2 X lOll 

9.4 X 108 

8.9 X 108 

7.2 X 108 

3.0 X lOll 

< 1 x lOS 

--2.8 X 107 

2.6 x 10" 

3.0 X 106 

2.5 X 106 

2.4 X 106 

'V-r.; C.k., obs. G(H z}; reI. t,o k(U' -+ F:t,OH). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; reI. to k(H' + BzOH). 

Average of 2 values. 

130364 

110040 

-y-r.; Derived from H abstr. rate and ratio of H 730241 
to SH abstr. = 5.7; reI. to k(H' + AA). 

p.r.; Estd. from p.r. and X.r. experiments. 710175 

AVQJ'Qgo of 2 vl.lluQ9. 

'V-r.; C.k.; obs. G(H:l); rei. to k(H· + AA). 

p.r.; Estd. from conen. effect on o.d. in soln. 
contg. 02; reI. to k(H· + 02)' 

X-r.; Estd. from product anal. G(H2S), in 
presence and a.bsence of O2, 

130241 

110175 

110175 

-y-r.; Derived from H abstr. rate and ratio of H 730241 
to SH abstr. 0.52; reI. to k(H· + AA). 

'V-r.; C.k. obs. G(H2); reI. tok(H' + AA). 130241 

"V-r.; Derived from H abstr. rate a.nd ra.tio of H 730241 
to SH abstr. 4.0 ± 0.4; reI. to k(H' + AA). 

-y·r.; C.k.; reI. to k(H· + AA). 730241 

e-r.; esr; Decay of spin polariza.tion, compared 110040 
with EtOH; reI. to k(H' + BzOH). 

p.r.; P.b.k. in soln. contg. 0.1-0.5 mol L-\ tert- 751009 
BuOH a.nd HCI0 1 . 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); single measurement on satd. 
soln., caIcd. from solubility; reI. to k(H' + 
BzOH). 

p.r.; C.k., obs. s1l1fonyl radical abs. at 332 nm; 761047 
also condy.j reI. to k(H' + MeOH). 

Seleeted VAlue. 

p.I'.: esr; Cated. from time profile of H in 
deaerated soln. contg. various MeOH concns. 
and 10-2 mol L -1 tert-BuOH. 

p.r.; esr; Ana.l. of time profile of H signal. 

p.r.j esr; Decay of H signal. 

-y-r.; C.k.; reI. to k(H' + MeOH). 

83A153 

775254 

710303 

640141 
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T ABL"'~ 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s-l) Comment Ref. 

484 Methionine, eonJugate aeld 
H- + MetH+ -+ 3.5 X lOR "V-r.; C.k.; pK ... = 2.28; reI. t.o k(H- + nr.O~H). 880:\43 

486 Methylammonlum Ion 
H- + CHgNH:~ + -+ H2 + -CH2NHg + 3 2.6 X 106 p.r.; C.k.; obs. p.b.k. at 300 nm; reI. to k(H- + 710595 

PhOH). 

436 2-MethylbutYI'&te Ion 
H- + CH g CH2CH(CH3)COZ - - 3.2 X 107 ')'-r.; C.k.; reI. to k(H- + (CHa)zCDOH). 660422 

437 8-MethylbutYl'ate Ion 
H- + CH:~CH(CH3}CHzC02 - - Hz 2.5 X 107 ,),;r.; C.k.; reI. to k(H- + (CHa}zCDOH). 660422 

438 Methylene Blue 
H- + MB+ -+ -MBH+ 1-4 1.1 x 10 10 p.r.; P.b.k. at 265 (semiquinone) in Ar-satd. 82A258 

soln. contg. 10-2 mol L -I tert-BuOH as well as 
d.k. and p.b.k. a.t 350 nm; 87% semiquinone 
formn., 5% H addn. to ring and 8% H attack 
at the -S- chromophore. 

~89 Met.h)"l n-.etihocr;ylotie 

H- + HzC=C(CH3)C02 CH 3 - addn. 7.2 X 108 p.r.; esr; Calcd. from time profile of H in 83A153 
deaerated soln. contg. various solute concns. 
and 10-2 mol L -I tert-BuOH. 

440 2-Methyl-I,4-naphthoqulnone 
H- + 2-CHa-NQ -+ ~1.7 6.7 x lOll "V-r.; C.k. with riboflavin, obs. G(-RF}; reI. to 84A192 

k(H- + glucose). 

441 2-Methyl-I-pl'opanol 
H- + (CHa)zCHCHzOH - Hz + 5.2 X 107 Average of 2 values. 
(CH 3)zCHCHOH 

5.9 x 101 e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); reI. to k(H- + BzOH). 

5 x 107 ')'-r.; C.k. with 2-PrOH(7D); reI. to k(H- + 710017 
BzOH). 

442 2-Methyl-2-pl'opanol 
H- + (CH3hCOH -- Hz + 2 1.7 X 105 p.r.; e!'r; Decay of H signal; high concn.; Ie 710303 
-CH2C(CH 3)20H concn. dependent. 

443 2-Methylpl'oplonate Ion 
H- + (qH:1}zCHC02 - - H2 + 4.2 X 107 Average of 2 values. 
(CH:,)zCCOz -

7 5.4 X 107 e-r.; esr; Decay of spin polarization, compared 720039 
with EtOH. in phol'!phate buffered 1I0In.; reI. to 

k(H- + BzOH). 

3.0 X 107 ')'-r.; C.k.; reI. to k(H- + (CHa)zCDOH). 660422 

.4;4:4: D-Meth;rlproplon1c. oeld 

H· + (CHa)zCHC02H - 2.4 X 107 e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH{7D); reI. to k(H- + BzOH). 

446 2-Methy)pl'oplonltrlle 
H· + (CHa}zCHCN - 2.0 :< 107 e-r.; esr; D .. ~~y "r spin polarization. ~omp:lrE>d 710003 

with 2-PrOH(7D); reI. to k(H- + BzOH). 

446 a-MethylstYl'ene (ovel'all) 
H- + C6Hr,C(CHa)=CHz - addn. 4.5 x 108 p.r.; P.b.k. at 260 nm, 55% cyclohexadienyl, 751198 

45% benzyl radical formed. 

44'1 6-Methylul'acll 
H- + 6-MeU ..... 1 6 X 108 e-r.j esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to k(H- + BzOH). 

448 Naphthalene 
H· + CIOHs ..... CloH\) 2.0 3.4 x 109 p.r.; P.b.k. at 320 nm in Ar-satd. soln. contg. 80N019 

0.1 mol L -I tert-BuOH and HCIO.l . 

J. Phys. Chern. Ref. Qata, Vol. 17, No.2, 1988 



RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 667 

TABIJE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ref. 

HV a-Naphthol 
H· + 2-NpOH - H2 + NpO· 

460 1,"'Naphthoqulnone-2-Bulfonate Ion 
H· + 2-SOaNQ- - 2-S0aNQ(H)- 1.0 

461 I-Naphthylacetlc acid 
H· + NpCH2C02H -

462 Nicotinic aeid, conjugate acid 
H· + 3-pyH+C02H - 3-pyH2 +C02H 1 

463 Nlfuroxlme 
H· + NF - NF-H 1,7 

464: Nltl'llotl'lacetlc acid, conjugate acid 
H· + HN+(CH2C02Hh - 1 

466 ".. Nltl'oacetophenone 
H· + PNAP - PNAP-H 1 

468 ".. Nltroanlilnlum Ion 
H· + 02NCoH"NHa + - 2.4 
[02NCoH"NHal· 

4:&'1 Nltl'oben sene 
H· + CoHoN02 - CoHoN0 2 

468 "..Nltl'obensolc add 
H· + 02NC6H.,C02H -
N02 CoHoC02H 

2 

4:&9 Nttl'oethane 
H· + C2H6N02 -

480 Nltromethane 
H· + CHaN0 2 -

4:81 I-Nltropropane 
H· + CHaCH2 CH2N02 -

4:82 Norvallne, conjugate add 
H· + NorH+ - 1 

4:83 Orotic aeid 
H· + 6-UC02H - 6-U(H)C02H 

4:84 Oxalacettc aeid 
H· + H02 CCH2COC02 H -

1 X 101) 

6.8 x 1Of) 

3.0 x 101) 

5 X 108 

~ x 10° 

6.9 X 106 

6 x 108 

2.0 x 10" 

1.0 x 109 

2.3 x 10° 

9.9 x lOS 

1.0 x 10f) 

9.8 X 108 

4.7 X 107 

4.9 x 107 

4.0 X 10'1 

4.6 X 107 

4.9 x 107 

1.4 X 106 

5 x 108 

1.9 x 107 

f.p.; estd. 

p.r.; P.b.k. (H adduct); tert-BuOH as OH 
scavenger. 

"I-r.j C.k.j reI. to k(H· + 2-PrOH). 

p.r.; P.b.k. (H adduct); ter~BuOH as OH 
scavenger. 

84A310 

720171 

720541 

710582 

r r ; Ph Ie ~t 500 nm. (H :adduct). 731018 

e-r.; esrj Decay of spin polarization, eompared 710040 
with EtOH; pK2 = 1.65; reI. to k(H· + BzOH). 

p.r.; P.b.k. at 325 nm in N2-satd. 801n. contg. 77A220 
0.6 mol L -I terl-BIlOH and HCI0 4: 30% addn. 
to nitro group land 70% ring addn. 

p.r.; P.b.k. at 300 nm (protonated radical ion) 771118 
in Ar-satd. soln. contg. 0.1 mol L - J te~BuOH 
and HCI01. pKa. = 3.29 

p.r.; P.b.k.; CDaOH as OH scavenger. 690001 

p.r.; C.k.; p.b.k.; reI. to k(H· + MeOH). 690001 

Average of 2 values. 

p.r.; P.b.k. at 400 nm; CDaOH as OH 
scavenger. 

100211 

p.r.; P.b.k.; CDaOH as OH scavenger. 690001 

r.; C.k.; obs. G(H2) in sulfuric acid soln.; reI. to 670180 
k(H· + EtOH). 

Average of 2 values. 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2PrOH(7D). no H abet.r. (730063); reI. to 
k(H· + BzOH}. 

r.; C.k.; obs. G(Hz) in sulfuric acid 80In.; reI. to 670180 
k(H· + EtOH). 

r.; C.k.; obs. G(H2) in sulfuric acid soln.; reI. to 670180 
k(H· + EtOH). 

"I-r.; C.k.; pKlI. = 2.30, 9.78; reI. to k(H· + AA). 680343 

e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; pKn. = 2.4; reI. to k(H· + BzOH). 

e-r.; esr; Unpublished data, P. Neb and R.H. 730053 
Schuler. -1% H abstr. [730053]; reI. to k(H· + 
BzOH). 
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TAHLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH 

4:66 Oxalate ion 
H' + -02CCOZ - -+ 7 

4:66 OxaUe add 
H· + HOzCCOzH -+ 

4:6'1 Penielllamine 
H' + PenSH -+ ~z 6 

4:68 PenleUlamlne, eonJugate aeld (overall) 
H' + PenS Hz I -+ 1 

.t80 PfI!nl .. IIIA1'Yllnfl!. f'I_nnJII8At.P A,.I11 (H ahd .•. ) 
H' + PenSH:.! + -- Hz 1 

4:70 Pentamethylbenzene 
H· + C6H(CHa)r. -+ CIIHz(CHa)r. 

4:71 Pentane 
H' + CHa(CHz)aCHa -+ 

4:'12 2,4:-Pentanedione 
H· + CHaCOCHzCOCHa -- addn. 1 

4:'13 Pentanoate ion 
H· + CH 3 (CHzhC02 - --

4:'14: 1,10-PhenanthroUne, eonJugate add 
H' + phenH+ -+ (phenHz)'+ 1 

4:'16 Phenol 
H· + C6 Ht)OH -+ C6 H6 OH 

3 

7 

2.0 

4:'16 Phenothiazine 
H· + C,zHgNS -- 1.3 

4'1'1 Phenyl aeetate 
H' + CH3CO ZC6Ht) -+ 1 

4:'18 Phenylaeetate Ion 
H· + C 6H5 CH2C02- -+ 8-9 

4:'10 Phenylaeetle aeld 
H' + C6H5 CH2COzH -+ 1 
C 6HuCH2CO zH 
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<4 X 104 

3.9 X 105 

3.8 x lOr; 

2.3 x log 

1.3 X 10Q b 

4.8 X 10" b 

7.5 X 107 

1.8 X 107 

3.3 X 10Q 

1.7 X 109 

1.2 x 10° 

2.1 X 101) 

1.8 x 10° 

1.2 X 10 10 

7.9 X 108 

1.1 X lOll 

e-r.; esr; Decay of IIpin polarization, compared 
wit.h EtOH; too low to measure; reI. to k(H' + 
BZOH). 

Average of 2 values. 

Ref. 

720039 

e-r.; esr; Decay of spin polarization, compared 710003 
wit.h 2-PrOH(7D). no H abstr. [730053]; reI. to 
k(H' + BzOH). 

"V-r.; C.k. with 2-PrOH(7D); cor. for k(taq - + 710017 
H2C20 4) = 2.5 x 10'°; reI. to k(H' + BzOH). 

phot.; C.k.; obs. H2 yields; at pH 7.5 Ie = 5.1 x 757486 
109; reI. to k(Ho + AA). 

"V-r.; Derived from H abstr. rate and ratiO of H 730241 

to SH abstr. = 0.44; ratio of 0.50 detd. in 
[760l46J; reI. to k(Ho + AA). 

phot.; C.k.; obs. H2 yields; reI. to k(Ho + AA). 757486 

"I-r.; C.k.; oha. G(Hz); reI. to k(H' + AA). 730241 

p.r.; P.b.k. in soln. cont. tert-BuOH and HCIO.I . 751009 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); reI. to k(H' + BzOH). 

e-r.; esr; Unpublished data, P. Neta and R.H. 730053 
Schuler; --3% H abstr.; 80% enol formn.; reI. to 
k(H' + BzOH). 

"V-r.; C.k.; reI. to k(Ho + (CH:1bCDOH). 660422 

p.r.; P.b.k. at 660 and 430 nm in deaerated 80A115 
soln. contg. 1 mol L --1 tert-BuOH and HC10 4 . 

Average of 3 values. 

p.r.; P.b.k. at 335 nm 86A331 

p.r.; esr; Decay of H signal. 7lUJU3 

p.r.; P.b.k. at 330 nm. 670122 

p.r.; P.h.k. at. 330 nm as well as 460 nm in 84A248 

soln. contg. 0.083 mol L -, tert-BIIOU; 17% 
semiquinone formn. (addn. to N), 17% addn. to 
Sand 6% addn. to the aromatic ring. 

e-r.; esri Decay of spin polarization, compared 
with EtOH; reI. to k(H· + BzOH). 

"V-r.; C.k.i reI. to k(H' + 2-PrOH). 

p.r.; P.h.k.; CD30H as OH scavenger 

720025 

660500 

690001 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction 

480 Phenylalanine 
H· + Phe
CoHoCH2 CH(NH:i +)C02 -

.. 81 Phenylalanine, conjugate add 
H· + PheH+ -+ 

pH 

6.4 

.. 81 m-Phenylenedlamlne, conjugate dlacld 
H· + C6H4(NHa +)2 - 1 

,(88 o-Phenylenedlamlne, conjugate dlacld 
H· + CnH .• (NHa +)2 -+ 0 

,(84 p-Phenylenedlamlne, conjugate dlacld 
H· + C O H.1(NH 3 +);;: -+ 1 

486 Phenyl-~-D-gl"f'f)pyranoslde 

H· + GluOCOHl) -+ GluOCoHu 

486 Phenylphosphorlc add 
H· + CoH"OPO(OH)z -
COH60PO( OH)2 

0.4 

48'1 Polyoxyethylene(16), nonylphenyl ethel' 
H· + C9HI9CuH1(OCH2CH2)Il)OH -

488 L-Prollne, conjugate add 
H· + ProH+ -

489 Propane 
H· + CaHs -+ 

490 1,3-Propanedlol 
H· + HO(CH;.:bOH - H;.: f~ 
'CHOHCH2 CH20H 

,(91 I-Propanesulfonyl chloride 
H' + C gH7S02CI -+ H+ + CI- + 
CaH7 SOz' 

491 I-Propanol 
H· + CH;~CH2CHzOH -+ Hz + 
CH:~CHzCHOH 

493 I-Propanol 
H· + (qH3 )zCHOH -+ Hz + 
(CHa)zCOH 

1 

7.1 X 108 

7.4 X 108 h 

2.4 X 108 
" 

3.1 X 108 

2.6 X 108 

2.8 x 108 

3.5 X 107 

7.0 X 108 

4.2 X 101) 

2.0 X 107 

1.8 x 107 

7 X 107 

2.4 x 107 

2.3 x 107 

2.5 x 107 

'1.4 X 10~ 

6.8 X 107 

Ref. 

p.r.; P.h.k. at 297 nm in soln. contg. tert-RuOH 741129 
1-20 /.. 10- I mol L - I Phf! and HeIO .• at pH 2 
and NaHzPO" at pH 6.4; at pH 2 Ie = 9.3 X 

108
; In.-isomer . 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; J>L-isomer.; reI. to k(H· + BzOH). 

-y-r.; C.k.; I.-isomer; reI. to k(H· + HCOzH). 

e-r.; esr; Decay of lIpin polarization, compared 
with EtOH; reI. to k(H' + BzOH). 

710040 

680343 

720025 

N.; esr; Decay of spin polarization, compared 720025 
with EtOH; at pH 1 second amino group is 50% 
protonated (Ie = 7.3 x 108

); at pH 2·3 one 
amino group is protonated (Ie = 1 x lOll); 1e('/t,lc 

for diamine = 2.1 X lOll; reI. to k(H· + BzOH). 

c-r.; ear; Decay of apin polarization, compared 

with EtOH; reI. to Ic(H· + BzOH). 
120025 

p.r.; P.h.k. at 320 nm (H adduct) in soln. contg. 710055 
0.22 mol L -\ 2-BuOH and NzO. 

p.r.; P.h.k. at 320 nm in soln. contg. 0.5 mol 
L -I tert-BuOH and HCIO 4; also c.k. with 
MeOH. 

-y-r.; C.k.; reI. to k(H· + 2-PrOH(7D)). 

Average of 2 values. 

79A055 

710586 

e-r.; esr; D~("ay of spin polarization, compared 710040 
with EtOH; pKa, = 1.99; reI. to k(H· + BzOH). 

-y-r.; C.k.; reI. to k(H· + AA). 680343 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D}; reI. to A:(H' + BzOH). 

-y-r., O.k., leI. \'v k(H- -t (CHabCDOH). 000422 

p.r.; O.k.; obs. !'Iulfonyl radkal at 332 nm: reI. 761047 
to Ir(H· + M~OII). 

Average of 2 values. 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); reI. to k(H' + BzOH). 

-y-r.; C.k. with 2-PrOH(7D); reI. to A:(H· + 710017 
BzOH). 

Selected value. 

p.r.; esr; Anal of time profile of H signa.l. 775254 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction 

4:98 2-Propanol-Continued 

4:94: 2-Propanol-2-d 
H· + C~:ICDOHCH3 - HD + 
(CH3)2COH 

4:96 2-Propanol-d,. 
H· + (qD:i)zCDOH - HD + 
(CDa)2COII 

496 Propionate Ion 

H· +. CHaCH2 COz - Hz + 
CHaCHCOz-

4:9'1 Proplonle aeld 
H· +. CzH"COzH - H2 + 
CH:1CHCOzH 

4:98 Proplonltrlle 
H· + CZH5CN-

4:99 Propylene 
H· + CHaCH=CHz -

600 Purine, eonjugate dlaeld 
H· + (C"H4N'I)Hz

z
+ -

601 PYl'allne, eonjugate dlaeld 
H· + (C4R1Nz)Hz2+ -

502 PYl'tdRztne, eonjugRte dtaeld 
11· + (C'IH.1Nz}Hz

2+ -

603 .(-Py rtdtnealdoxtme 
H· + HON=CHC6H4N -

604: 2-Pyrldlnealdoxlme, N-methyl-
H· + HON=CHCt;H4N+CHa -
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pH 

6, acid 

o 

7 

1 

7.9 X 107 

9.6 X 106 

9.6 X 10{l 

8.9' X 106 

9.9 X· 106 

9.7 X 106 

7 X 106 

1..4 X 107 

1.7 X 107 

1.2 X 107 

5.7 X 106 

5.9 X 106 

5.4 X 106 

1.0 X 107 

1 X 107 

9.8 X 106 

5.3 X lOll 

3.0 X 108 

2.7 X 108 

1.4 X 109 

p.r.; esr; Decay of H signal. 

Selected value. 

"{-r.; Detd. G(H2) and G(HD); reI. to k(H· + 2-
PrOH). 

Seleeted value. 

"{-r.; O.k.; reI. to k(H' + 2-PrOH). 

"{-r.; C.k.; reI. to k(H· + BZUH). 

"{-r.; Detd. G(H2} and G(HD} in 6 mol L- 1 

H2S0 4; reI. to k(H' + 2-PrOH). 

Average of 2 values. 

Ref. 

710303 

640141 

710017 

710017 

690500 

e-r.; esr; Decay of spin polarization, compared 720039 
with EtOH; in phosphate buffered 801n.; reI. to 
k(H' + BzOH). 

"{-r.; C.k.; reI. to k(H' + (CH3)20DOH). 660422 

Average of 2 values. 

e-r.; esr; Decay of spin polarization, compared 710003 
with 2-PrOH(7D); 96% H abstr. [730053J; reI. ~o 
k(H' + BzOH). 

"{-r.; C.k. with 2-PrOH(7D); reI. to k(H' + 710017 
BzOH). 

Average of 2 values. 

"{-r.; C.k., obs. G(H2}; reI. to k(H· + EtOH). 

e-r.; esr; Decay of spin polarization, compared 
with 2-PrOH(7D); reI. to k(H' + BzOH). 

C.k.; no details given; reI. to k(H· + MeOH). 

e-r.j esrj Decay of spin polarization, compared 
with EtOH; reI. to 1.;(11' + DLOIl). 

e-r.j esr; Decay of spin polarization, compared 
with EtOH; reI. to k(H' + BzOH). 

e-r.; esr; Decay of spin polarization, comp~red 
with EtOH; reI. to k(H' + BzOH) . 

p.r.; P.b.k., -- 25% addn. to oxime and 75% 
ring addn. established from spectra. 

p.r.; O.k.; counter ion Ol-j addn. to oxime; 
solute is unstable in acid soln.; value 
approximate; reference rate not given; reI. to 
k(H· + EtOH). 

p.r. 

730364 

710003 

670041 

720025 

720025 

720025 

761182 

81A417 

761182 
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TARLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol- I s-I) Comment Ref. 

606 Pyridine 
H' + py - pyH 7.8 x lOs Average of 2 values. 

7 6.0 X lOR e-r.j esrj Decay of spin polarization, compared 720039 
with Et.OH. in phosphate buffered soln.; reI. to 
k(H' + BzOH). 

. " 6 9.6 X 108 "{-r.; C.k.; reI. to k(H' + 2-PrOH) . 640095 

606 Pyrldlnlum Ion 
H' + pyH+ - pyHz + 1.7 x 108 p.r.; P.h.k. (H adduct); teft-BuOH as OH 710582 

scavenger. 

60'1 a-( 4-Pyrldyl I-oxlde)- N-tert-butylnltrone 
H' + 4-POBN- 3.0 x 1O!) 84A426 

508 PyrImIdIne, conJuga.te acid 
H' + (C 1H1 N2)H+ - 9.2 x 107 e-r.j esr; Decay of spin polarintion, compared 720026 

with EtOH; pKa = 1.10; reI. to k(H' + BtiOH). 

609 Riboflavine 
H· + RF- -1.7 3.1 x 109 "{-r.; C.k.; reI. to k(H' + glucose). 84A192 

610 Ribose 
H' + C&H100& -+ Hz + R 5.1 X 107 e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH. 83% H abstr. [730053J; reI. to k(H' 
+ BzOH). 

611 Sallcyllc add 
H· + HOC6H~COuH - 2.4 x 10° p.r.; P.h.k. at 390 nm MOM5 
2-HOC6H 5C02H 

612 Sarcosine, conjugate add 
H· + CHaNH2 +CH2C02H - 1.1 x 105 e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to Ic(H' + BZOH). 

618 Se\enoul'ea 
H' + HzNCSeNHz - Hz + 6.5 6.3 x 108 p.r.; P.b.k. at 410 nm (NH2 C(=NH)Se-)z in 700240 
H2NC( =NH)Se N20-satd. soln. 

614 Serine, conjugate acid 
H' + SerH+ -I> 1.2 x 106 h e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to k(H' + BzOH). 

3.6 x 10
6 

" "V-r.; C.k.; obs. G(H2); reI. to k(H· + AA). 680343 

616 Styrene (H addn.) 
H' + C6 H5CH=CH2 - CnHsCHCHa 5.7 x 109 p.r.; P.b.k. at 320 nm in Ar-satd. soln. contg. 741138 

0.1 mol L - t tert-BuOH and HzSO .. ; > 85% 
benzyl ra.dical formed. 

616 Styrene (H addn. to ring) 
H· + CoHoCH=CHz - 6.S x 101) p.r.; P .h.k. at 345 nm "(cyclohexadienyl radical) 741138 
C 6 H6CH=CH2 in Ar-satd. soln. contg. 0.1 mol L -I tert-BuOH 

and H2S0 4 ; < 15% cydohexadienyl radica.l. 

61'1 Sueelnate Ion 
H' + -029CH2CH:l~02 ... H2 + 7 1.0 X ]07 e-r.; esr: Decay of spin pol~ril,at.ion, comp:uE'ci 7200::\g 
-02CCH2CHCOzH with EtOH. in phosphate buffered soln.; reI. to 

k(H' + BzOH). 

618 Sueelnlc add 

H' + l!0zCCH2CHzCOzH - Hz + 3.0 X 106 p.r.j esr; Anal. of time profile of H signal. 775254 
H02CCHCH2COzH 

619 Sueelnonltrlle 
H' + NCCH2CH2CN - 2 1.3 X 107 "V-r.; C.k., obs. G(H2); reI. to k(H' + EtOH). 730364 

620 Suerose 

H' + C12H22011 - H2 + C12H21012 1.0 1.5 X 107 X-r.; C.k.; reI. to k(H' + HCOzH). 560012 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ir. (L mol- 1 s-l) Comment Ref. 

611 Sulfanllle aeid 
H· + (H:IN+)CoH4S0a - - - 0.4 4.1 X 108 -y-r.; C.k.; obs. G(H2) in air-free 0.8 N H2~O.t; 730270 

reI. to k(Ho + 2-PrOH). 

611 Tartarle add 
Ho + (CHOHC02H)2 - 1.6 X 107 e-r.; esr; Decay of spin polarization, compared 710003 

with 2-PrOH(7D); reI. to k(H· + BzOH). 

628 Tartl'onle aeld 
Ho + H02CCH(OH)C02H - 1 2.1 X 107 e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to k(Ho + BzOH). 

61. Tetrabutylphosphonlum Ion 
H· + (C4Hg)4P+ - 1 X 107 a Estd. from quantum yields in ferrous sulfate 86F244 

soln.; reI. to Ir.(Ho + Fe2 +). 

626 Tetraeyellne, eonJugate aeid 
H· + TCH+- 2.9 X 106 a -y-r.; Obs. G(-TC) in N2 0-satd. soln. contg. 0.1 770124 

N H2SO 4 , 

&1& Tetrahydrofuran 
H· + THF - H2 + -OCH(CH2):i- 1 7.2 x 107 b e-r.j esr; Decay of spin polarization, compared 710003 

with 2-PrOH(7D); rel. to k(H· + BzOH). 

3.3 x 107 b 'Y-r.; C.k.; reI. to k(Ho + (CH~)2CDOH). 660422 

621 1,2,4,6-Tetl'amethoxybenJlene 
H· + TMB - TMBH 2 1.7 x 100 p.r.; P.h.k. at 447 nm in soln. contg. 10-4 mol 87A041 

L -I TMB and 10- 2 mol L -1 ten-BuOH. 

618 1,1,3,4-Tetl'amethylbenJlene 
H· + C6H2(CH:\)4 - C6 H3(CHg )4 2.8 X 101) p.r.; P.h.k. in soln. cont. 0.1-0.5 mol L -1 tert- 751009 

BuOH and HClO.I . 

619 1,2,8,6-Tetl'amethylbenJlene 
H· + C6H2(CHa)4 - CoHs(CHa)1 1 3.5 x 109 p.r.; P.b.k. in soln. cont. 0.1-0.5 mol L -1 tert- 751009 

BuOH and HClO ... 

680 1,1,4,6-Tetl'amethylbenJlene 
H· + CoH2(CHa)1 - CoHa(CH:3)4 1 2.8 x 109 p.r.; P.b.k. in soln. contg. 0.1-0.5 mol L- 1 tert- 751009 

BuOH and HCIO". 

681 N,N,N' ,N'-Tetl'amethyl-p-phenylenedlamlne, eonJugate dlaeld 
H· + TMPDH2

2+ - 1 2.2 X 108 e-r.; esr; Decay of spin polarization, compared 720025 
with EtOH; reI. to Ir.(Ho + BzOH). 

682 1,1,8,8-Tetl'amethylplperldlne N-oxyl 
II- + TEMPO -.. TEMPO(H) 4.9 x 101) p.r.; D.k., der.:realn: in condy obIS. due to 761067 

protonation of TMI'N(H) to give TMPN(H)2 +; 
soln. cont. 10-2 mol L- 1 tert-BuOH and 2-30 x 
10-6 mol L -1 TMPN. 

688 1,1,8,8-Tetl'amethylplpel'ldone N-oxyl 
H· + TAN - TAN(H) 6.5 x 109 Average of 3 values. 

3.9 8.0 x 10Q p.r.; D.k., decrease in condy. obs. due to 761067 
protoD3tion of TAN (H) to give TAN(H);: +; lIoln. 
cont. 10-2 mol L - 1 tert-BuOH and 2-30 x 10- , 
mol L- 1 TAN. 

1.9 6.7 x lOll p.r.; C.k.; p.b.k. at 410 nm (benzoquinone-H 710618 
adduct); reI. to Ir.(Ho + Q). 

1.9 4.8 x 109 p.r.; C.k.; d.k. at 410 nm (ferricyanide); reI. to 710618 
Ir.(H· + Fe(CN)63

-). 

684 Tetranltromethane 
H· + C(N0 2)4 - ·N02 + H+ + 2 5.5 X 108 b p.r.; P.b.k. at 366 nm (nitroform anion); cor. 650183 
C(N02la - for k(H + H) and k(OH + H). 

--7 2.6 x 100 b p.r.; P.b.k.; N20 or Cu2 + as electron 640133 
scavengers. 
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RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 673 

TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s-I) Comment Ref. 

U6 Tetraphenylphoaphonlum Ion 
H· + (C6H5)4P+ ... C6 H6P+(C6H5)2 1.7 1.5 x 10° p.r.; P.hk. at 340 nm in soln. contg. 0.6 mol 7fi1097 

L - 1 tert-BuOH; counter ion CI-. 

686 Thiamine cation 
H· + Thm+ -+ 6.8 2 x 10 10 ')'-r.; C.k.; pKa. = 4.8; reI. to k(H· + HC0 2 -). 80G062 

687 Thloacetamlde 
H· + CHaCSNH2 -+ 6 x 10° e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to k(H· + BzOH). 

638 Thlodlglycollc acid 
H· + S(CH 2 C0 2 H)z ... 2 x 10° e-r.; esr; Decay of spin polarization, compa.red 110040 

with EtOH. no H abstr. [7300531; reI. to k(H· + 
BzOH). 

689 Thlonlne cation 
H· + Th+ ... 'Th 9.5 x 10° p.r.; P .b.k. in air-free soln. contg. 2 x 10-2 81A272 

mol L -I tert-BuOH; 89.5% semiquinone formn., 
10.5% ring addn. 

640 Thiophene 
H· + -SCH=CHCH=CH- .- 2 9 x 10° p.r.; P.b.k. at 300 nm in soln. contg. 0.05 mol 78A027 
-SCH2CHCH=CH- L -I MeOH and 0.01 mol L - I HC1O ... 

641 Thlophenol 
H· + C6Hr,SH - 3.7 x 10° e-r.; esr; Unpublished data, P. Neb and R.H. 730053 

Schuler; 71% H abstr.; reI. to k(H· + BzOH). 

642 Thiourea 
H· + H 2 NCSNHz -+ 6 x 10° e-r.; esr; Decay of spin polarization, compared 710040 

with EtOH; reI. to k(Ho + BzOH). 

643 Threonlne, conJugate acid 
Ho + CH3CH(OH)CH(NHa +)C02H - 6.g x 106 Average of 2 values. 

7 X 106 e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; pKII. = 2.3; reI. to k(Ho + BzOH). 

6.4 x 106 ')'-r.; C.k.; reI. to k(Ho + AA). 680343 

644 Thymidine 
Ho + T.- 7-8 3.2 x lOR ')'-r.; C.k. in soln. contg. 1.6 x 10-2 mol L- 1 683038 

NzO; reI. to k(Ho + DCO z ). 

646 Thymidine 6'-monophosphate 
H· + TMP'" 7-8 2.9 x 108 ')'-r.; C.k. in soln. contg. 1.6 x 10-2 mol L-\ 683038 

N20; reI. to k(Ho + DCO z -). 

646 Thymine 
Ho + 5-MeU - 5-MeU-H 5.7 x 108 Average of 2 values. 

5 x 108 e-r.; esr; Decay of spin polarization, compared 710040 
with EtOH; reI. to k(Ho + BzOH). 

0.65 6.8 x 108 p.r.; P.b.k. at 400 nm. 710529 

647 Toluene 
H· + C6Hr,CHa ... CoHoCHa . 3 2.6 X lOll p.r.; P.b.k.; methanol as OH ~cavengf'r; ("OT. for 67024fi 

k(H + MeOH). 

648 p-Tolunltrlle 
H· + CHaC6 H .. CN - CH3C6H5CN 7.0 x 101) p.r.; P.h.k. at 275 nm in Ar-satd. soln. 79A350 

649 Trlchlorofluoromethane 
H· + CCl3F - 1.6 X 106 e-r.; esr; Decay of spin polarization, compared 710003 

with 2 PrOH(7D); single meOosurement on oOotd. 

soln., calcd. from solubility; reI. to k(H· + 
BzOH). 

660 1,2,3-Trlmethoxy benzene 
H· + CoHa(OCH3b ... addn. 2 -3 x 10° p.r.; P.h.k. in soln. contg. 10-2 mol L -I tert- 751171 

BuOH. 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s-l) Comment Ref. 

661 1,2,~Trlmethoxybenzene 

H· + CoHa(OCH:i)a -. addn. 2 --3 x 10° p.r.; P.b.k. in soln. contg. 10-2 mol L- 1 tert- 75]171 
BuOH. 

662 1,1,6-Trlmethoxybenzene 
H· + C6Ha(OCHab -. addn. 2 --3 x 10° p.r.; P.b.k. in soln. contg. 10-2 mol L- 1 tert- 751171 

BuOH. 

661 Trlmethylaeetate Ion 
H· + (CHabCC02 - -. H2 + 1.9 X 106 'V-r.; C.k.; reI. to k(H· + (CHa)2CDOH). 660422 
·CH2C(CHa)2C02 -

664: Trlmethylaeetonltrlle 
H· + (CHabCCN -. (CHabCCNH 1.4 x 107 e-r.; esr; Unpublished data, P. Neta and R.H. 730053 

Schuler. 6% H abetr. (730063); rei. to J.(H· + 
BzOH). 

666 Trlmethylamlm! 
H· + (CHa)aN -+ ·CH2N(CHa)2 2.0 x 108 See table I in reference. 86AU3 

66e Trlmethylammonlum Ion 
H· + (CHa)aNH+ - ·CH2NH+(CHa)2 2.0 x 106 See table I in reference. 86A1l3 

66'1 Tl'lmethylanlllnlum Ion 
H· + C6H5N(CHab + - 4.1 X 108 e-r.; esr; Decay of spin polarization, compared 720025 

with EtOH; reI. to k(H· + BzOH). 

668 1,2,8-Tl'lmethylbenzene 
H· + C6Ha(CHab -. C6H4(CHa)a 2.6 x 10l) p.r.; P.b.k. in soln. contg. 0.1-0.5 mol L- 1 tert- 751009 

BuOH and HCIO l' 

669 1,2,4:-Trlmethy lben zene 
H· + C6Ha(CHah -. C6H1(CHah 3.3 x 109 p.r.; P.b.k. in soln. contg. 0.1-0.5 mol L- 1 tert- 751009 

BuOH and HCl01 . 

leo Trlmethylphenylphollphonlum Ion 
H· + (CHahP+C6Ho -. 1.4 8.9 x 108 p.r.; P.b.k. at 330 nm in soln. contg. 5 x 10-a 82A051 
(CHa)aP+C6H6 mol L -J (CHahP+CoH5r and 0.3 mol L- 1 

tert-BuOR. 

6el Tl'opyUum Ion 
R· + C7H7 + -. H+ + C-C7H7 3.8 7 x 109 p.r.; P .b.k. at 315 nm in soln. contg. 0.05 mol 710710 

L - ) tert-BuOR. 

662 Tryptophan 
H· + TrpH- - 6 2 x 10° e.d.; D.k. at 278 nm; cor. for product abs. and 649012 

H + H. 

688 Tl'yptophan, eonJugate aeld 
H· + TrpH2 + -+ addn. 1 7.4 x 101) p.r.; P.b.k. at 325 nm; methanol a8 OH 690459 

scavenger; cur. fur k(H 1- MeOH) am.I k(OH 1-
tryptophan); I.-isomer. 

664: Tyrosine 
H· + TyrOH- -6 -4 x 108 e.d.: D.k. at 274 nm: eor. for product 649012 

absorption and H + H; f}f.-is.omer. 

66& Tyrosine, eonJugate add 
H· + TyrOH2 + - addn. 0.9 2.0 x lOS! p.r.; P.b.k. (H adcil.JI;t) in soln. contg. 1 mol 730003 

L - J tert-BuOH; [)J.-isomer. 

688 Uraell 
H· + U -+ U-H 9.8 x 108 AV4>rage of 2 values. 

2.5 4.7 x 108 'V-r.; C.k.; obs. G(H2); reI. to Ic(H· + 2-PrOH). 84A304 

2 2.8 x 108 p.r.; esr; Decay of H signal. 710303 

66'1 Urea 
H· + H2NCONH2 - <3 x 10" e-r.; esr; Decay of spin polarization, compared 710003 

with 2-PrOH(7D).; reI. to k(H· + BzOH). 
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TABLE 7. Rate constants for reactions of hydrogen atoms in aqueous solution-Continued 

No. Reaction 

6&8 U.ldlne 6'-rnonophoaphate 

H· + UMP .... addn. 

689 Valine 
H- + Val .... 

670 Valine, conjugate acid 
H· + ValH+ .... 

'''1 Vln;yl acetate 
H· + CH gC02CH=CH2 - addn. 

672 m-Xylene 
H· + C6H1(CH:i )2 .... 1,3-C6HI)(CH:~)2 

673 o-Xylene 
H· + CoH,.(CHah - 1,2-C6H,.(CHa)2 

674: p-Xylene 
H· + C6H.,(CHa)2 .... 1,4-C6 H5(CH:J)2 

pH 

2.5 5.0 X 108 

7 1.2 X 10' 

3.3 X 106 b 

5.6 X 108 

2.6 X 10D 

2.0 X 109 

2.2 X 10" 

II) Un recommended value hecause ofdf'ficiencif's in thE' method The valuE' is: 
included since it is the only reported data on the substrate. 

b) Discrepancy in these data. No recommendation. 

Ref. 

'V-r.; C.k.; obs. G(H~); reI. to k(H- + 2-PrOH). 84A304 

e-r.; esr; Decay of spin polarization, compared 720039 
with EtOH. in phosphate buffered soln.; reI. to 
k(H· + BzOH). 

e-r.; esr; Decay of spin polarization, compared 
with EtOH; reI. to k(H· + BzOH). 

'V-r.; C.k.; reI. to k(H- + AA). 

710040 

680343 

p.r.; esr; Calcd. from time profile of H in 83A153 
de aerated soln. contg. various solute conens. 
and 10-2 mol L -1 tert-BuOH. 

p.r.; P.b.k. in soln. contg. 0.1-0.5 mol L- 1 tert- 751009 
BuOH and HCIO l' 

p.r.; P.b.k. in soln. contg. 0.1-0.5 mol L -I tert- 751009 
BuOH and HCIO l' 

p.r.; P.b.k. in soln. contg. 0.1-0.5 mol L -1 tert- 751009 
BuOH and HCIO,.. 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution 

No. Reaction pH Ie (L mol- l s-I) Comment Ref. 

1 Sllver(I) Ion 
·OH + Ag+ -to AgOH+ 1.../. X 1010 Average of 2 values. 

1.2 x 10 10 p.r.; P.b.k. at 320 nm. 8~R03l 

7 1.5 x 10 10 p.r.; P .b.k. at 313 and 365 nm. 680436 

2 DlammlnesUver(I) Ion 
·OH + Ag(NH3)z + -to Ag(NH3)zOH+ 6 x 109 p.r.; No details given. 79A304 

3 Amerlelum(m) Ion 
'OH + Am3 + -to OH- + Am(IV) 3.6 x 108 Average of 2 values. 

5.1 4.1 x 108 p.r.; P.b.k. at 320 nm in soln. contg. 0.11 mol 78A044 
L -I LiC10 4 . 

4 3.0 X 108 p.r.; P.b.k. in soln. contg. 5 or 6.7 x 10-5 mol 771130 
L -I Am·iT ; at pH 2, 1, 0 Ie = 3.4 x 10", 1.1 
and 1.6 x 10°, resp. 

4: Arsenoua(m) aeld 
·OH + HAeO:,: .. Ae(IV) -·1 1.9 x 109 D. p.r.; Obs G(As V) a.nd 0(H2 0 2 ); data fitting 750247 

assuming k(H + AsIV) = 7 x 108 ; 0.4 mol L- 1 

H ZS0 4 • 

1-3 1 x lOll a C.k.; in soln. contg. 5 x 10-1) mol L -I Fez+, 649029 
2.5 x 10-" mol L- 1 H 20 2 , HCIO", and added 

Fe3 + which oxidizes the As(IV) formed; reI. to 
k('OH + Fez+). 

6 Arsenlte(m) Ion 
oOH + AsOz - -to As(IV) 10.7 9.0 x lOll p.r.; C.k.; reI. to k('OH + C0 3

2
-). 650190 

6 Dleyanoaurate(I) Ion 
'OH + Au(CN)2 - -to Au(lI) 5.0 x 109 Average of 2 values. 

7 4.7 x 109 p.r.; P.b.k. at 330 nm in soln. contg. 0.01 mol 680302 
L- 1 KCI. 

2 5.3 x 109 p.r.; C.k.; obs. Au(II) in soln. contg. MeOH and 
5 x 10-:\ mol L- 1 H2S04; reI. to k(oOH + 

680302 

MeOH). 

'1 Tetrahydroborate(m) Ion 
'OH + BH4 - -to OH- + BH" 11 1.2 x 10 10 p.r.; P.b.k. at 400 or 280 nm. 701046 

8 Borle add 
'OH + HaB03 -to HzO + H2B03 7.3 <5 x 104 p.r.; C.k. with benzoic acid, 0.5 mol L- 1 boric 87A045 

acid had no measurable effect; also on 'V-r. no 
effect of 0.5 mol L -I boric a.cid wa.s obs. on 

G[Fe(CN)63 -J in NzO-satd. soln. contg. 10-3 

mol L -I Fe(CN)64- and 2.0 x 10-3 mol L- I 

MeOH. 

9 Borate Ion 
'OH + B(OH)4 9.5 < 1 x 106 No reaction; Unpubl. data, M. Benes and I. 80G098 

Janovsky; soln. contg. 0.28 mol L -I B(OHla + 
B{OH)4-' 0.153 mol L- 1 NaOH and 1-. 

10 Bromide Ion 
'OH + Br- - BrOH- -1 1.1 x 10 10 p.r.; C.k: "h~ ~t, 3flO nm (Brz -); r~l to k(·OH 72001~ 

+ Et.OH). 

11 Hypobromite Ion 
'OH + BrO- - OH- + BrO 11-13 4.2 x IOn p.r.; C.k.; assumed pK,,(OH) = 11.9; reI. to 680153 

Ir.(·OH + C03
2
-). 

12 Hypobromous add 
'OH + HOBr -to BrO + H2O 2.0 x IOn f.p.; Acid soln. contg. HOBr; primary process 85A069 

gives 'OH + Br·. 

13 Bromlte Ion 
'OR + BrOz - ... OH- + BrOz' 2.0 x 109 Average of 2 values. 
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TARIJE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- I s-I) Comment Ref. 

18 Bromlte lon-Continued 
12-13 2.3 x 109 f.p.; C.k.; calcd. from pH dependence and effed 697340 

on decay of 0:1 at 410 nm (assumingle(·O- + 
O2 ) = 3.6 x lOll. 

13 1.8 x 1011 p.r.; C.k.; pKa(OH) = 11.9 involved in anaL; 680153 
assumed k(oOH + Br02 -) = k(oO- + Br02 -); 

reI. to k('OH + C0 3
2
-). 

14: Bromate Ion 
'OH + BrOa - - OH- + BrOa 12-13 '~6 x 106 a f.p.; C.k.; calcd. from pH dependence and effect 691340 

on decay of 0:.- at 410 nm (assuming k('0- + 
02) = 3.6 x 10°. 

16 Perbromate Ion 
oOH + BrO,,- - <IX 107 p.r.; D.k. (OH); no reaction. 730106 

16 Carbon monoxide 
oOH + CO - 'C02H 2.0 X 101) b phot.; C.k.; reI. to k('OH + H20 2). 697045 

-1 1.2 X 100 b 'Y~r.; C.k.; reI. to k('OH + Fe~H). 630014 

'~1 1.3 X 101) b Fenton; C.k.; reI. to k('OH + Fez+). 510014 

0.4-0.7 7.9 X lOS h Fenton; C.k.; reI. to k(oOH + Fe2 +). 570014 

11 Carbon dioxide 
°OH + CO2 - C03 0- 4 <1 X 100 p.r.; No abs. at 600 nm (no reaction). 650384 

18 Bicarbonate Ion 
'OH + HC0 3 - - C0 3'- + H2O 8.6 X 108 Selected value. 

1.0 X 107 p.r.; P.b.k. (studied over a range of carbonate 87A901 
and hydroxide ion concn. at 0-200 °c, 
pressurized up to 240 psi He) 

7.0-9.4 8.5 x 106 p.r.; P.b.k. at 600 nm assuming pK3 (H 2CO:.) = 86A477 
6.34 and 10.37 and k(oOH + COl-) = 4.2 x 
lOR. 

6.6 1 x 107 p.r.; P .b.k. at 600 nm. 660384 

19 Carbonate Ion 
·OH + C03

2 - .... OH- + COa'- 8.9 x 108 Selected value. 

4.0 X 108 p.r.; P.b.k. (studied over a range of carbonate 81A901 
and hydroxide ion concn. at 0-200 °C, 
pressurized up to 240 psi He) 

11 3.7 x 108 p.r.; P.b.k. at 600 nm. 700241 

10.6 4.0 x 108 p.r.; P.b.k. at 600 nm. 690379 

<11.6 4.2 x 108 p.r.; P.b.k.; " is pH dependent; calcn. is 660139 
indirect. 

11 3.2 )( 108 p.r.; C.k.; reI. to k('OH + I ). 650010 

11 3.5 X 108 p.r.; P.b.k. at 580 nm. 650010 

20 Hydrogen cyanide 
'011 + nCN ...... HOCH=N· 3.5 6 x 10" p.r.; Estd. from p.b.k. of adduct at :s 250 nm 7tH{)79 

in NzO-satd. soln.; product structure detd. by 
esr [725174J. 

21 Cyanide Ion 
'OH + CN- .... 'C(OH)=N- 7.6 X 109 Average of 3 values. 

7.3-11.9 7.1 X lOll p.r.; P .h.k.; product structure detd. byesr 761079 
[725174J. 

8 X lOll p.r.; C.k.; product hydrolyzes to 'CONH2 which 771115 
dis proportionates to formamide and cyanate; 
reference rate not given; reI. to k('OH + 
Fe(CN)o 4-). 

10.6 7.6 x 10° p.r.; C.k. (borate buffer); adduct protonates and 741132 
rearranges to 'CONH2 ; reI. to k('OH + SCN-). 
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TARLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s- I) Comment Ref. 

22 Cyanogen 
°OH + C 2N 2 -+ CNCNOH <1 x 107 

23 Cyanamide 
°OH + HzNCN -+ HzNC(OH)=N 8.7 x 106 

24 Cyanate Ion 
°OH + OCN- -+ oNC(OH)O- 5.0 6.7 X 107 

11 4.8 X 107 

26 Thloeyanate Ion 
'OR + SCN- -+ HOSCN- 101 X 1010 

9.6 X lOP 

6.5 1.0 X 10 10 

1.1 x 10 10 

1.1 X 10 10 

1.0 X 10 10 

2'1 Cadmlum(I) Ion 
'OH + Cd+ -+ Cd(II) 2 x 10 1O 

28 Cadmlum(n) Ion 
°OH + Cd2 + -+ <5 x 101; 

29 1,4,8,II-TetraaBaeyelotetradeeaneeadmlum(n) Ion 
'OH + Cd(cyclam)Z+ -+ H abstr. 7 X 109 

80 Cerlum(m) Ion 
-OH + Ce:1+ -4 Ce(IV) 

2.6-2.9 2.9 X 108 

31 Chloride Ion 
'OH + Cl- -+ CIOH-

82 Hypoehlorlte Ion 
°OH + CIO- -+ OH- + CIO 11 8.8 X lOP 

38 Chlorite Ion 
°OH + CI02 - -+ CI020 + OH- 6.6 X 109 

10 7 x 109 

11 6.1 X 109 

34: Chlorate Ion 
'OH + CIO a- -+ 11 <1 X IOfl 
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p.r.; Kinetic anal. of abs. spectra of transients 
(001l and CzN z -); 110 reaction detected. 

"I-r.; C.k.; obs. G(CH:1CHO) in 801n. contg. 0.1 
mol L -1 NHzCN and 2.4 X 10--1 mol L -I Oz; 
cor. for only 84% a-radicals yielding aldehyde; 
r~l. to k(°OH + EtOH). 

p.r.; C.k.; reI. to methanol and tert-butyl 
alc:ohoI. 

p.r.; C.k.; reI. to k(oOH + 4-NOzC6 H 4CO Z -). 

Seleeted value. 

p.r.; C.k.; also measurements at 39, 59, and 
79°C; reI. to k('OH + HCOz -). 

p.r.; P.b.k. at 475 nm (SCN)z-' 

p.r.; P.b.k. (SCNb - at 475 nm. 

p.r.; C.k.; 15% higher in 02-satd. soln. contg. 
0.2 mol L - I thiocyanate; reI. to k(°OH + 
MeOH). 

p.r.; C.k.; 16% higher in Oz-satd. soln. contg. 
0.2 mol L -1 thiocyanate; reI. to k(oOH + 
EtOH). 

p.r.; D.k. at 300 nm; Cd+ from ~~q - + Cdz+; 
competes with Cd+ + H2 0 2 and Cd+ + Cd+. 

p.r.; Estd. from lack of effect of 0.25 mol L -1 

Cd2+ on yield of Culll in 02-satd. 2 X IO-:~ 
mol L -1 CU Z+. 

p.r.; P.b.k. 

Average uf 2 value!!. 

phot.; Ce(IV) in 0.4 mol L -1 H2SO 1; reI. to 
k('OH + HCOzH). 

p.r.; C.k.: reI. to k(°OH + EtOH). 

710038 

78A258 

771035 

87A220 

84A349 

84A421 

720122 

710137 

710137 

751064 

751027 

80A380 

84F565 

710137 

p.r.; D.k. at 240 nm as well as p.h.k. at 340 nm 731039 
(C12 -); Ie and K a.Jso given ror CI0H- + H+= 
CI' + HzU and CI' + <JI· = <J1 2°·· ; Keq = 
0.70. 

p.r.; C.k.; reI. to k('OH + 00 3
2 -). 720301 

Average of 2 values. 

p.r.; P.h.k. at 360 nm 81A242 

p.r.; C.k.; reI. to k(oOH + C03
2
-). 720301 

p.r.; No reaction; solute has no effect on CO 3 - 720301 
formn. in carbonate soln.; estd. :s4 X 105 in 
[717236J. 
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TARLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol- I S-I) Comment 

8' Cobalt(ll) Ions 
'OH + C02+ - CoOH2+ nat. 8 X 105 p.r.; P.h.k. at. 240 nm. 

3B (6,1,1 ,12,14,14-Hexamethyl-l,4,8,11-tetraaBaeyelotetradeea-4,J I-dlene )eobalt(D) Ion 
'OH + Co(4,14-dieneN 4)2+ - 9.0 x 109 Average of 2 values. 

7 2.7 x 101'1 p.r.; P.b.k. 

7.0 p.r.; P.b.k. at 330 nm. 

81 a-2,12-Dlmethyl-8,1 ,11,1'1-tetraaBableyelo[11.8.1]heptadeea-l(11),2,11,13,16-pentaeneeobalt(ll) Ion 
'OR + Co(CR)2+ - addn. 4.0 1.1 x 10 tO p.r.; P.h.k. 

88 Pentaeyano(nltrosyl)eobaltate(ll) Ion 
'OH + Co(CN)oNO:~- -

8g Bls(lmlnodlaeetato )eobaltate(ll) Ion 
'OH + Co(IDA)22- - OH- + 
Co(IDA}2 - + H 20 +. 
CoIDA[-02CCH2NHCHC02 -] 

40 NltrUotrlaeetatoeobaltate(ll) Ion 
·OH + CoNTA- - H •• O + 
Co[02CCHN(CH2C02Ll-

7 

5.8 X 108 

1.0 x lOll b 

')'-r.; C.k.; reI. to k(·OH + RNO). 

p.r.; P.h.k.; 55% attack on metal ion, 45% 
attack on ligand; initial reaction suggested to 
he inner-sphere mechanism giving CoIDA(OH). 

p.r.; P.h.k. at 250 nm (£2(;0 = 6400 L mol-I 
em-I). 

679 

Ref. 

761072 

rSADOO 

761203 

86A210 

710407 

84A284 

79A255 

-t-O.O &.0 X 101'1 b p .... ; P.h.k. '19A.(~8 

41 Ethylenedlamlnetetraaeetatoeobaltate(ll) Ion 
'OH + CoEDTA2- - 4-9.0 3.5 x lOll 

42 8,10,1'1,24-Tetrasulfophthaloeyanlneeobalt(ll) Ion dlmer 
'OH + [CO(PtsV28- - OH- + 9 4.0 X lOll 

[C02(pts)(pts')J -

48 Hexaammtneeobalt(ID) Ion 
'OH + Co(NHa)63+ -

44 Trls( ethylenediamine )eobalt(m) Ion 
'OH + Co(en)a3+ - H abstr. 4.4 

46 Bls( dlethylenetrlamlne )eobalt(m) Ion 
'OH + Co(dien)2:H - H abstr. 4.4 

46 Pentaammlne(pyrldlne )eobalt(ID) Ion 
'OH + Co(NH:-l)5Py3+ -
Co(NHa)5PyOH3 + 

5.2 

5.9 

41 Pentaammlne(lmldaBole)eobalt(m) Ion 
·OH + (NH:1)r,ColmH:\+ -
(NHa)5Co(HO-ImH)3+ 

<1 X lOR 

3.0 X 108 

3.2 X lOR 

6.5 X 108 

4.2 X 108 

p.r.; P.b.k.; hoth electron transfer and H-abstr. 78A436 

p.r.; D.k. at 580 nm; product contains ligand 
OH-adduct. 

80A146 

p.r.; C.k.; no details given (no reaction); reI. to 710282 
k('OH + SCN-). 

p.r.; C.k. in Ar-satd. soln.; pH effect studied; 79A003 
reI. to k('OH + SCN-). 

p.r.; C.k. in Ar-satd. soln.; rE!1. t,o k('OH + 79A003 
SCN-). 

Average of 2 values. 

p.r.; P.h.k. at 330 nm; independent of pH 3-9. 

p.r.; P.h.k.; also c.k. with SCN-. 

p.r.; C.k.; AIn:t.x for transient addn. product at 
280 nmi reI. to k( 'OH + SCN-). 

79A213 

76A265 

83A270 

48 a, U-Dlmethyl-3,7,lJ ,17-tet .. 8a"ahleyelo[ 11.3.1 ]heptadeea-l(l7),Z, J J, 13. J 5-pp.nt,llp.npeob8It(m) Ion 
'OH + Co(CR):J+ - addn. 4.0 1.2 A 1011 p.r.; P.b.k. 

49 Dlehlol"o(trlethylenetetramlne)eobalt(ID) lon 
'OH + CoCI2(trien)+ - £.8 x 108 

3.0-4.5 

4.5 

60 Bls(ethylenedlamlne)dlehlol'oeobalt(ill) Ion 
'OH + Co(en)zCI2 + -

4.4 

6.0 

2.9-4.5 

-2.7 x 10~ 

2.8 X 108 

9.1 X 108 

3.1 X lOR 

3.3 x 10~ 

'-3.0 X 108 

Average of 2 values. 

p.r.; P.b.k. (condy.) 

p.r.; C.k.; reI. to k(·OH + SCN-). 

Average of 3 values. 

p.r.; C.k.; reI. to k('OH + SCN-). 

p.r.; C.k.; reI. to k('OH + BzO-). 

p.r.; P.h.k. (condy.) 

8RA210 

79A003 

79A003 

79A003 

79A003 

79A003 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

61 Pentaammlne(addo)eobalt(ID) Ion 
-OH + Co(NHa)5N:I~l+ ..... 
{Co(NHa)sNNNOHj_2+ 

pH 

62 Pentaammlne(formato)cobalt(ID) Ion 
-OH + Co(NHa~s02CH2+ - H20 + 1-7 
[Co(NH3)SOZ<~j + 

63 Pentaammlne(benBoato)eobalt(ID) Ion 
-OH + Co(NHa}r,02CCoH52+ ..... 
[Co(NH:-I)S02CCoHr,OHj2+ 

64 Pentaammlne( n.eotlnamlde )cobalt(ID) Ion 
-OH + Co(NHa)r.;na'H - 5.9 
Co(NH!t)"naOH:H 

5.0 X 109 

6.5 X 101) 

3.5 X 10° 

2.1 X 101) 

66 Pentaammlne(lsonlcotlnamlde)eobalt(ID) Ion 
-OH + Co(NH:i)r.isn!l+ ..... 5.9 8.0 x lOR 
Co(NH:l)r.isnOH:I+ 

68 Bls(lmlnodlacetato )cobaltate(ID) Ion 
-OH + Co(IDA)2 - ..... H abstr. 7 

6'1 Nltrllotrlacetatoeobaltate(ill) 
-OH + CoNTA ..... OH- + CoNTA + 6 

68 Ethylenedlamlnetetraaeetatoeobaltate(ID) Ion 

4.3 X 107 

-OH + CoEDTA - ..... H abstr. 7 1.1 x 109 

69 Trla( acetylacetonato )eobalt(ill) 
-OH + Co(acacb ..... 

60 Hydroxoeob(ID)alamln 
-OH + B12a"'" 

61 Cyanoeob(ID)alamln 
-OH + B12 ..... 

OZ Chromlum~n) Ion 
-OH + Crz - Cr(III) 

63 Pentaeyanonltr08Ylehl'omate(II) ton 
-OH + Cr(CN)sN03

- ..... 

1-7 

64: Trls(2,2'-blpyrldlne)chromlum(ill) Ion 
-OH + Cr(bpyba+ ..... 
Cr(bpy)z(bpyOH):I+ 

4.9 X lOll 

~1 X 10 10 

5 . ../. X 109 

4.3 X 101) 

6.5 X 101) 

4.8 X 1O{l 

7.9 X 101) 

~1 X 10 10 

Ref. 

p.r.; C.k.; rf'l. to k(-OH + SCN-). 81A2f14 

p.r.; D.k. of substrate. 79A250 

Average of 2 values. 

p.r.; P.b.k. at 345 nm. 710282 

p.L; C.k.; 02-sat.d.; reI. 1.0 k(-OR T SCN-). 710282 

p.r.; P.b.k.; also c.k. with SCN-. 76A265 

p.r.; P.b.k.; also c.k. with SCN-. 76A265 

"V-r.; C.k.; reI. to k(-OH + tert-BuOH); reference 78G090 
rate not given. 

"V-r.; C.k., obs. G(IDA); reI. to A:(-OH + 
HC02 -). 

X-r.; C.k., obs. G(CH 2 0); reI. to A:(-OH + 
MeOH). 

r.; C.k.; reI. to k(-OH + EtOH). 

"V-r.; C.k. with RNO; no details given. 

Average of 2 values. 

770170 

760284 

700094 

723046 

p.r.; D.k. at. 360 nm in N 20-satd. soln.; product 82A462 
uncharacteriz,ed; p.b.k. at 310-330 gave "-6 x 
lOll 

p.r.; P.b.k. at 310-330 nm. 741105 

p.r.; C.k.; 0.1 mol L -I HCIO,,; reI. to k(-OH + 
SCN-). 

"V-r.; C.k.; assumed k(-OH + CN-) = 3.0 x 
101); reI. to k(-OH + RNO). 

p.r. 

72G240 

690531 

757415 

66 (2-Mel'capto-2-methylpl'oplonato- O,S)bls( ethylenediamine )chl'omlum(ill) Ion 
-OH + Cr(en)2(SC(CHa)2CCOZ)+"'" 7 8.2 X lOll p.r.; P.b.k. at 420, 410, 345 nm; two transients 761164 

formed (oxid. at S and C). 

66 Chl'omate(V~ Ion 
-OH + Cr04' - ..... Cr(VI) 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

5 X 10 10 p.r.; Reoxidation of transient from e~q - or H 
reaction with chromate occurs with k = 9 X 

10
6

(£365)' 

650044 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- l s-I) Comment Ref. 

tlfta Coppel'{I) Ion 
-OH + Cu(I) -+ Cu(lI) + OH- 2 x lOll) p.r.; C.k.; reI. to 4;(-OH + 1,4.CoH.,(OH)2) = 2 86G256 

X 10 10. 

tl1 Coppel'(II) Ion 
-OH + Cu2+ -" CuOH2+ 9.5 x 108 Average of 6 values. 

3.1 X lOR p.r.; P.b.k. at 300 nm. 80A187 

3-6 3.1 x 108 p.r.; P.b.k. at 300 nm. 710174 
710775 

-5 4.0 x 108 p.r.; C.k. (condy. study); assum~ k(-OH + 700512 
MeOH)/k('OH + tert-BuOH) = 2 and k('OH + 
MeOH) 9 X 108

; reI. to k(·OH + tert-BuOH). 

7 3.5 x lOll p.r.; P .b.k. at 313 nm. 650044 

650394 

3.7 x 108 p.r.; C.k.; obs. Cu(III) at 313 nm; reI. to k('OH 650394 
+ EtOH). 

3.7 x lOR p.r.; C.k.; obe. Cu(III) at 313 nmi reI. to k(·OH 650394 
+ MeOH). 

ft8 Bts( ethylenediamine )eopper(ll) ton 
-OH + Cu(en)22+ - Cu lll (en)2 6.5 3.0 x 109 p.r.; P.b.k.; at pH 10.2 and 11.2 Ie = 5.0 x 109 710775 

and 8.0 x IOU, reap. 

89 (6, '1,'1 ,12,14,I4-Hexamethyl-l,4,8,ll-tetl'aazaeyelotetl'adeea-4,11-dlene )copper(II) Ion 
.OH + ClI(4,11-ni~nf'!N4)2+ - H l-n Ln x 10 10 f p; C.k. in HzO:;: !linIn; oh!ll yif'!lrI 0' o:yirli~prl 7gA080 

abstr. complex; same transient formed by C12-
reaction. 

'10 «-Z,II-Dlmethyl-8, '1,11,1 'I-tetl'aazableyclo[II.8.1] heptadeea-l(1 '1),2,11,13,16- pentaeneeoppel'(ll) Ion 
-Oti + Uu(UR)1.l 1 - addn. 4.U 3.0 X lUI> p.r.; t' .b.k. 86A210 

71 Bts(g\ye\nato )eopper(n~ 
'OH + Cu(Glyh - Cull (GlY)2 6.1 1.5 x 10\) p.r.; P .b.k. 710775 

'12 BIs( alanlnato )euPl'ate~II) 
·OH + Cu{Ala)2 - Cui I(Ala)2 6.3 1.4 x 109 p.r.; P .b.k. 710775 

'13 BIs( p-alanlnato )euPl'ate{II) 
-OH + Cu(f3-A1ab - CUi '(I3-A1ab 5.8 1.2 x. 10° p.r.; P .b.k. 710770 

'14 BIs( 2-amlnobutyrato )eopper(ll) 
-O~II+ Cu(CHaCH2CH(NHa)C02b - 6.1 2.0 x IOU p.r.; P.h.k. 710775 
Cn (CH :)CH zCH(NH u)COz):.: 

'16 BIs( 2-amlnolaobutYl'ato )eopper(ll) 
-OH + Cu[(CH:~bC(NH3)C0212 - 6.2 1.8 x log p.r.; P .b.k. 710775 
Cu III [( CHa)2C(NH:1)C0212 

'18 Bls( 3-amlnobutYl'ato )eopper(II) 
-OH + Cu(CH:~CH(NH3)CH2C02b - 6.0 1.2 x 109 p.r.; P .b.k. 710775 
Cu lll

( CH3CH(NHa)CH2C02)2 

'1'1 BI.,( 4-amlnobutyrato )eopper(II) 
-OH + Cu(NHa(CHzhC02)2 - .4.8 1.1 x 10° p.r.; P .b.k. 710775 
Culll(NH3(CH~hC02b 

78 Imlnodlaeetatoeopper(ll) 
-OH + CuIDA ...,. HCHO -7 1.4 x 109 ')I-r.; C.k.; obs. G(CHzO); reI. to Jc('OH + 79G253 

HC0 2 -). 

'19 Bls(lmlnodlaeetato )euprate(ll) Ion 
·OH + Cu(IDA)22- ... HCHO -7 9.5 x 108 ')I-r.; C.k. obs. G(CHzO); reI. to Jc('OH + 79G253 

HCO z -). 

'OH + Cu(IDA)22- - HCOC02- -7 4.6 x 108 ')I-r.; C.k.; obs. G(CHOCOz -); reI. to 4;('OH + 79G253 
tert-BuOH). 

80 Nltrllotrlacetatoeuprate(II) ion 
-OH + CuNTA- - CuNTA 4-9 2.6 x 109 p.r.; P.h.k. as well as c.k. with SCN-. 78A436 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-I) Comment Ref. 

81 Ethylenedlamlnetetraaeetatoeuprate(n) Ion 
-OH + CuEDTA 2- -.. CuEDTA - 4-9 3.0 x 10° 

81 a,10,1'1 ,14-TetraBulrophthaloeyanlnatoeuprate(D) Ion 
-OH + Cu(tspc)4- -.. 8.0 X 109 

83 Deuterium 
-OH + D2 -.. HDO + D 

84: Europlum{ll) Ion 
·OH + Eu + - Eu(lII) 

8& Iron(R) Ion 
-OH + Fe2 + -.. FeOH2 + + H2O 

8G TrI8(1,1'-blpyrldlne)lron(D) Ion 
-OH + Fe(bpY):12+ -.. 
Fe(bpy h(bpyOH)2+ 

10.7 

10.7 

10.7 

>2 

2 

3 

7 

1 

4.5-6.2 

7 

8'1 TrI8(1,IO-phenanthrollne)lron(ll) Ion 
-OH + Fe(phenh 2+ - 3, 4, 10 
Fe(phen)(phenOH)2+ 

88 Dlhydrogen hexaeyanorerrate(D) Ion 
-OH + H2Fe(CN)62 - -.. 

80 Hydrogen hexaeyanoferrate(ll) Ion 
-OH + HFe(CN)63

- -

00 Ferroeyanlde Ion 
-OH + Fe(CN)o4- - Fe(CN)o3- + 
OH-

J. Phys. Chem. Ref. Data, Vol. 17, No.2, 1988 

-lO.b 

-7 

0-7 

nat. 

3-7 

7.8 x 109 

8.3 x 10° 

7.8 x 109 

1.7 x 101 

1.1 x 109 

1.3 X 109 

9 x lOR 

4.3 X 108 

3.2 X lOR 

2.3 X 108 

3.5 X 108 

1.0 X 10 10 

1.7 x 109 

1.0 X 1010 

\1.2 X lOo 

1.1 X 10 10 

o.a x 109 

1.2 X 1010 

1.0 X 10 10 

9.3 x 109 

1.1 X 10 tO 

p.r.; P.b.k. as well as c.k. with SCN-. 

Average of 3 values. 

'V-r.; C.k.; reI. to k(oOH + C03
2-). 

'V-r.; C.k.; reI. to k('OH + MeOH). 

'V-r.; C.k.; reI. to k('OH + EtOH). 

Fenton; C.k.; reI. to k('OH + Fe2 +). 

Average of 2 values. 

78A436 

690827 

690827 

690827 

590028 

p.r.; D.k.; transient Eu(lI) formed in Eu(III) 731084 
soln. 

p.r.; D.k. (Eu2 4-) tn Ar-satd. Eu(III)sulfate soln. 720005 

p.r.; P.b.k. at 300 nm in N30-latd. loin. (20. 81A370 
220°C) and 10-3 or 3 x 10-1 mol L -I Fe2 +; 
best value. 

p.r.; P.b.k. at 300 nm in soln. contg. FeS04' 81A153 

p.r.; P.b.k. at 240 nm in 02-satd. HOI04 soln.; 720354 
no temperature dependence 17-67°e. 

p.r.; O.k.; reI. to k('OH + EtOH). 710137 

p.r.; D.k. at 450-550 nm. 

p.r.; P.b.k. at 310 and 420 nm. 

p.r.; P.b.k. at 420 nm; pH effects obs. 

p.r.; P.b.k. at 420 nmj pH effects obs. 

Seleeted value. 

p.r.; P .b.k. at 420 nm. 

p.r.; P.b.k. at 420 om. 

p.r.; P.b.k. at 420 om; c.k. with 2-PrOH gave 
8.0 x 10°. 

p.!'.; P.h.k 

p.r.; P.b.k. at 420 nm; pH effects obs. 

82A343 

761091 

720431 

720431 

84A349 

81GOOO 

731031 

731039 

720431 

p.r.; C.k.io solo. cootg. 2 x 10--' mol L -I 710137 
ferrocya.nide; 8% lower io 02-satd. soln. contg. 
0.05 mol L -1 ferrocyanide; reI. to k(oOH + 
EtOll). 

p.r.; C.k. io solo. cootg. 2 x 10--1 mol L -t 710137 
ferrocyaoide; 8% lower in 02-satd. soln. contg. 
0.05 mol L -I ferrocyaoide; reI. to k(·OH + 
MeOH). 

p.r.; P.b.k. a.t 410 om. 710578 

p.r.; P.b.k. at 420 om. 660424 
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TABLR 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

01 Nltl'lIotl'laeetatoferrate(n) Ion 
'OH + FeNTA- -+ OH- + FeNTA 

pH 

6.0 

02 Ethylenedlamlnetetl'aaeetatofel'rate(n) Ion 
'OH + FeEDTA 2- -+ OH- + 4.5 
FeEDTA-

08 Carboxyfel'l'oeene 10n(1-) 
'OH + FcC02 - -+ OH- + Fc+C0 2 - 9.0 

04 Ferroeenylaeetate Ion 
'UH + FcCH2CUZ -+ OH- + 9.0 
Fc+CHzC02 -

06 I-Ca.boxyot.hylfoppoeono lon(1-) 
'OH + Fe(CHz)zCOz - - 08- + 9.0 
Fc+(CHz)zCOz -

va Tl'la(Z,Z'-blpYl'ldlne)lron(ill) Ion 
'OH + Fe(bpy)a:l+ -+ 3 
Fe(bpy)z(bpyOH):I+ 

91 Tl'la(l,lO-phenanthl'ollne)lron(m) Ion 
-OH + Fe(phen)/+ -+ < 1 
Fe(phen)z(phen-OH):\+ 

5.0 X 10° 

5.0 X 101) 

7.3 X 101) 

8.7 X 109 

1.1 X 10 10 

>1 X 10 10 

Ref. 

p.r.; P.b.k.; at pH 6.2 /c = 2.5 X 10D and at pH 78A436 
11 /c = 1.1 X 101). 

p.r.; P.b.k.; at pH 6.2 Ie = 7.5 X 101). 

p.r.; P.b.k. at 625 nm in 0.025 mol L -t borax 
buffer contg. (0.2-0.8) x 10-3 mol L -I 
substrate. 

p.r.; P.b.k. at 625 nm in 0.025 mol L- 1 bora.x 
buffer contg. (0.2-0.8) x 10-3 mol L -I 
substrate. 

p.r.; P.b.k. at 625 nm in 0.025 mol L -1 bora.x 
buffer contg. (0.2.0.8) x 10-:l mol L- I 

substrate. 

p.r.; P.b.k. 

78A436 

84A460 

84A460 

84A460 

82A343 

p.r.; P .b.k. at 490 nm; /c estd. from /coh" = 5 x 85A284 
101) (G = 5-6) and /c for H atoms (4 X 101). 

98 Tetl'akls- [4-( N,N,N-tl'lmethylammonlo)phenyl]pol'phlnatoll'on(m) Ion 
-OH + FeTApp li+ -+ 11.0 2.4 x 10 10 p.r.; C.k.; reI. to k(-OH + Fe(CN)6 "-). 

99 Tetl'akls(4-N-methylpyrldyl)pol'phlnatolron(m) Ion 
-OH + FeTMpyp5+ -+ 11.0 2.3 X 10 10 

100 Tetl'akla(p-sulfonatophenyl)porphlnatofel'l'ate(m) Ion 
-OH + FeTPPS3- -+ 11.0 1.8 X lO tO 

101 Nltl'llotl'laeetatofel'l'ate(m) 
-OH + FeNTA-+ ~2 

102 Ethylenedlamlnetetraaeetatofel'l'ate(m) 
·OH + FpEDTA - 6 

103 Fel'rloxamlne B 
'OH + C25H45FeN60S -+ 7.1 

104 Hydpngfm 

'OH + Hz -+ H· + H2 0 

5.1-5.6 

4.7 

3 

1.6 X lOR 

1.1 X 101) 

7.0 X 108 

1.6 X IOU 

1.3 X 10 10 

4.0 X 107 

6.0 X 107 

3.5 X 107 

p.r.; C.k.; reI. to k('OH + Fe(CN)6 4
-). 

p.r.; C.k.; reI. to k('OH + Fe(CN)u"-). 

)I-r.; C.k.; obs. G(IDA); reI. to k(-OH + tert
BuOH). 

X-r.; C.k.; reI. to k(·OH I MeOH). 

X-r.; C.k.; reI. to k('OH + Fez+). 

X-r.; C.k.; reI. to k(-OH + MeOH). 

84A426 

84A426 

84A426 

82A373 

750159 

710202 

710202 

p.r.; C.k. in soln. contg. 10-:! mol L- 1 82A406 
phosphate buffer; reI. to k('OH + SCN-). 

Average of 4 values. 

p.r.; C.k. with CuZ+ (obs. ClIOW.!+) lip to 83A015 
150°C; also c.k. with O2 (obs. O 2 -), in 1 x 10(\ 

N m-2 N.,O· /c = 7.7 X lOR at 230"C; studied 
at 20-230"" c'; reI. to k(-OH + Cu 2 +). 

p.r.; D.k. at 280 nm (OH) in N 20-satd. (10- 3 771079 
mol L -I) soln. satd. with Hz; 2 x 1O-5 mol L- 1 

HCI0 1 (atm pressure); 90% confidence limit; 
studied at 15-90° C. 

p.r.; D.k. at 260 nm (10-20 atm Hz). 660426 

p.r.; D.k. at 260 nm in N 20-satd. soln. 650010 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH 

106 Mel'cul'y(I) chlol'lde 
'OH + HgCI .... OH- + HgCI+ 5.0 

106 Mel'cul'y(I) cyanide 
'OH + HgCN-+ 3.1 X 10° 

107 1,4,8,II-Tetl'aazacydotetl'adeeanemel'eul'y(ll) Ion 
'OH + Hg(cyclam)z+ .... H abstr. 7 x 10° 

108 Mel'cul'y(ll) bromide 
'OH + HgBr9 .... HgBrOH + Br' 

log Iodide Ion 
'OH + 1- -+ HOI-

7 

110 Iodine 
'OH + Iz -+ HOI + I' 

111 Hypolodou8 add 
'OH + HOI""" HOIOH 9 

In Iodate Jon 
'OH + 103 - .... HIO,,- 12.4-13.6 

118 IndJum(llllon 
'OH + In2 -+ OH- + In3+ 1.5-3.5 

114 Hexachlol'olrldate(ill) Ion 
'UH + lrCl 6 'l .... UH- + lrCln

2
-

3.0-4.5 

116 Manganese(ll) Ion 
'OH + MnH -+ MnOH2 + 

3,0 

6.7 

6.7 

116 Pentacyano(nltrosyl)manganate(ll) Ion 
'OH + Mn(CN)5N03- -+ 
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>9 X 108 

1.1 x 1010 

1.2 X 10 10 

1.2 X 10 10 

1.0 X 10 10 

1.0 X 10 10 

1.1 X 10 10 

7 x 100 

1.3 x 1011 

3.2 X 10 10 

1.2 X 1010 

1.3 X 10 10 

1.0 x 10 10 

9.0 x 107 

2.6 Y 107 

2.9 X 107 

3.6 X 107 

4.3 X 10° 

Ref. 

p.r.; D.k. at 235 nm; reaction of e,,'l- or H with 730043 
HgCl2 gives HgCI. 

p.r.; Estd. from d.k. of transient HgCN in soln. 751203 
contg. 10-3 mol L -I Hg(CNb with no 
additives. 

p.r.; P .b.k. 

p.r.; P.b.k. at 355 nm in so)n. cont-g. HgBr~; 
obs. transient may be HgBr3' 

Selected value. 

80A380 

761087 

p.r.; C.k.; also measurements at 39, 59, and 84A349 
79°Cj reI. to k(oOH + lICO z -). 

p.r.; P .b.k. at 385 nm (lz-); also reported k(I + 720122 
1- ...... I!J -) and Ie (1I0I- .... I + OH-). 

p.r.; C.k.; 25% higher in Oz-satd. 0.1 mol L -I 710137 
1- soln.; reI. to k(·OH + EtOH). 

p.r.; P.b.k.; 12- is obs. 650010 

p.r.; P.b.k. at 280 nm (I atom) 86A070 

p.r.; P.b.k. (350-550 nm) in N:p-satd. I--free 86A901 
so)n. contg. 10-2 mol L -I borax buffer and 
HOI (5-10 X 10-" mol L - I). 

f.p.j D.k. at 430 nm (0 3 -); value is based on 100018 
k{-O- + O 2 -+ 0 3 -) = 3.6 x 10°. 

p.r.; D.k. of In2+ formed from e"q - + In:3+, 83A206 
independent of ionic strength. 

Average of 2 values. 

p.r.; P .b.k.; hydrolysis of adduct ga.ve IrCI6
2 -(1e 80A095 

1.2 x 10I)S-I[H+]). 

p.r.; C.k.; r~l. to k(.OH + t",.f-BuOH) '7~10f\f) 

Average of 3 values. 

pr.; Pbk '-It. 260 nm in N zO-!l::l.t.c1 !loin /,ont./1:. 86A355 
various concn. of Mn(CIO.1b; product 
suggested by condy. results at pH 9 is 
Mn(OH)z +; at. pH ~ t.he sam .. hllilriup kinptics 
but no condy. change were obtained suggesting 
the product MnOH!:!+, pK", = 5.0. 

C.k. in soln. contg. Et.OH, CCI 1 and O.1-0.~ mol 7Rll09 
L -I Mn2+; obs. Mn"' at 255 nm (cor. for 
-CCI3 ); reI. to k('OH + EtOH). 

p.r.; P.b.k. at 258 nm (Mnlll) € = 2100 L mol 761109 
-1 cm-t. 

"V-r.; C.k.; depends on k(·OH + CN-)/k('OH + 710407 
RNO) = 0.42; reI. to k{'OH + RNO). 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH 

11'1 Nltrllotl'lacetatomanp:anate(II) Ion 
·OH + MnNTA - ... H abstr. 4.5 p.r.; P.b.k. 

9.0 

118 Ethylenedlamlnetetraacetatomanganate(n) Ion 
p.r.; P.b.k.; at pH 9.0 Ie = 3.0 x 10°. 'OH + MnEDTA 2- ... H abstr. 4.5 1.5 x 10° 

11 9 Tetrakls( "'pYl'ldyl)pol'phlnatomanganese(m) Ion 
·OH + MnTpyP+ ... [MnTpyP-OH}+ 6.8 6 x 10\) p.r.; D.k.; pKa. = 8.0, 10.7. 

120 Bla(hydroxo )tetrakls( 4-N-methylpyrldyl)porphlnatomanganeae(ID) Ion 
·OH + (OH)~MnTMpypa+ ..... 11.0 2.7 X 10 10 p.r.; C.k.; pKn. = 8.0, 10.6; reI. to k('OH + 
!(OH)2MnTMpyP-OH}3+ Fe(CN)6 "-). 

12.4 p.r.; D.k. 

121 Bls(hydroxo )tetrakls(p-sulfonatophenyl)pol'phlnatomanganatemanganate(m) Ion 
·OH + (OH)2MnTPPSt;- ... 11.0 1.7 X 10 '0 p.r.; C.k.; pKIl. = 8.6, 11.6; reI. to k('OH + 
[(OH)2MnTPPS-OHJ6- Fe(CN)6 4 -). 

12.4 p.r.; D.k. 

122 Aquahydl'oxy(3,10,1'1 ,24-tetrasulfophthalocyanlne)manganese(m) Ion 

123 

124 

126 

128 

12'1 

128 

12D 

180 

131 

132 

·OH + Mn(pts)(OH2)OH"- ... -6.2 2.5 x 108 f.P.i P.b.k. at > 550 nm, as well as d.k. at 
<470 nm. 

Octacyanomolybdate(IV) Ion 
'OH + Mo(CN)S"- ... OH- + 6.5 5.8 x 10° p.r.; P.b.k. at 385 nm; no pH effect (10- 6-1 mol 
Mo(CN)",a- L -IHCIO,,) or effect of salts LiCIO ... NaCIO" 

CsCIO 4. KCIO" except the latter at 1 mol L - J • 

Ammonia 
·OH + NHa - 'NH2 + H:IP 11.4 9 x 107 p.r.; C.k. with benzoate ion and thiocyanate: 

reference values not given: OH -t- NH" + too 
slow to observe. 

AJllde Ion 
'OH + Na - ·Na + OH- 1.~ x 1010 Average of 2 values. 

7.9-13 1.2 x 10 10 p.r.; P.b.k. at 274 nm in N20.satd. soln. contg. 
NaN 3 · 

9.2 1.2 x 1010 p.r.; C.k.; obs. abs. of 'Na at 278 nm; reI. to 
A:('UH + HzU - ). 

Hydl'azolc add 
·OH + HNa - 'N:-! + H2O 2.2 <1 x 107 p.r.; P.b.k.; /cobs 4 x 107 almost entirely 

a.Uribuhble to ·OH + N3 - (0.2% present o.t 
this pH). 

HydraBlne 
·OH + H2 NNHz -+ ·NHNH2 + H2 O 10 1.4 X 10 tO p.r.; C.k.; reI. to lc('OH + SCN-). 

Hydl'aJllnlum Ion 
·OH + HzNNH:1+ - H2 0 + 'NzH4 + 6 1.0 x 10° p.r.; C.k.; reI. to lc('OH + SCN-). 

Hytipnyylllltntnp 

·OH + NH20H ... H20 + NHOH 8 9.5 x 101} p.r.; C.k.; reI. to k('OH + SCN-). 

lI;ydJ'oxylammonlum ton 
·OH + NHaOH+ - 'NH2 +OH + H2O 4 <5.0 X lOR p.r.; C.k.; reI. to lc(oOH + SCN-). 

HydJ"oxylamlnedlsulfonate Ion 
·OH + HON(SOa)/- ... NO(SOab2 - 8.4-8.8 5.7 x 107 e-r.; esr; Obs. buildup of ON(SOa -)2; Ie is ten 
+ H2O times faster at pH 11.5-12 and probably is 

conen. dependent; reI. to k('OH + PhH). 

Nltrosyldlaulfonate Ion 
.OH + NO(SOa)22 - ... 11 2.6 X 10 10 "I-r.; Calcd. from G{NitrosyldisuIronate) from 

hydroxylaminedisllifonate ion assuming values 
for ra.tes for Hand €aq with 
nitrosyldisulfonate and OH with 
hydroxyla.minedisulfonate. 

685 

Ref. 

78A436 

78A436 

84A120 

84A426 

84A120 

84A426 

84A120 

85A065 

761140 

78A218 

85A218 

700649 

86A060 

720003 

720003 

710493 

710493 

680471 
680642 
680611 

710596 
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TAHl,R 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-I) Comment Ref. 

188 Nltrlte Ion 
·OH + N0 2 - - ·N02 + OH- 1.0 X 1010 Average of 6 values. 

acid 1.1 X 10 10 p.r.; C.k. (condy.); reI. to lc(oOH + MeOH). 700254 

184: NlekeI(I) Ion 
-on T Ni+ - on- T Ni 2 + 

186 Nlekel(D), Ions 
·OH + NiH -

136 Ethylenedlamlnenlekel(n) Ion 
·OH + Ni(en)n2 + - OH- + 
Ni(en}n 3+ 

alk. 

>12 

11 

10.7 

10.0 

9.1 X 109 

1.4 X 10 10 

8.0 X 109 

7.0 X lOll 

1.2 X lOll) 

7.2 X 10° 

187 1,4:,7,10-TetraaBaeyelotrldeeanenlekel(n) Ion 
·OH +- NiLz+ - NiL:~+ 3.3 3.5 X 10° 

188 1,4:,8,11-TetraaBaeyelotetradeeanenlekel(n) Ion 
·OH + Ni(cyc1am)z+ - OH- + 6 5 X 10° 
Ni(cyc1am)3+ 

189 1,4:,8,12-Tetraazaeyeiopentadeeanenlekel(n) Ion 
·OH + NiL2+ - NiL3 + 3.3 4.0 X 109 

p.r.; C.k. (condy.); reI. to Ic(·OH + MeOH). 700254 

f.p.; C.k.; obs. dependence of 0 3 - decay rate 707264 
on [OH-] and INOz -J; 1c(00H + N0 2 -)/1c(00- + 
N0 2 -) = 40; reI. to k(·0- + O2) = 3.6 X 10°; 
ratio = 4.0 ± 0.4. 

p.r.; C.k.; calcd. from measurements at pH 11 
and 13; reI. to k(oOH + COa

2
-). 

p.r.; C.k.; reI. to k(oOH + COa
2 -). 

690379 

650190 

p.r.; C.k. in Oz-satd. soln. contg. 0.04 mol L -1 640131 
Na2COa -; reI. to k(oOH + C03

2-). 

p.r.; Estd. from d.k. at 300 nm in soln. contg. 
10-4 mol L -1 NiS0 1 assuming 2MoOH + OH) 
= 1 X 10 10; Ni+ from ell.q - + Ni2+. 

p.r.; Estd. from lack of effect of 0.25 mol L - ( 
Niz+ on yield of Cu'I! in Oz-satd. 2 X 10-3 

mol L -J Cu2 +. 

741037 

751027 

p.r.; C.k. in 02-satd. soln.; cor. for OH + en; 720461 
also detd. at pH 8.0, 8.5, and 9.0; reI. to 1c(00H 
+ 8CN-). 

p.r.; P .h.k. in soln. contg. 1-10 X 10-1 mol L -I 86A470 
NiL(CL0 4)z' 

p.r.; P.b.k. at 545 nm in soln. contg. 0.3 mol 80A350 
L- I CI0 4-; at pH 3.1 Ie = ~2 X 10°; pK = 4. 

p.r.; P.b.k. in soln. contg. 1-10 X 10-4 mol L -1 86A470 
NiL(CLO"b· 

14:0 6,7,7,12,14:,I4:-Hexamethyl-l,4:,8,11-tetraazaeyeiotetradeeanenlekel(n) Ion 
oOH + Ni(aneN1.)~-t - OH- + 1. 7 X 109 Average of 2 values. 
Ni(aneN 1)'1+ 

3 

4-9 

p.r.; P.h.k. in soln. contg. 80/-; independent 
of [80,12-1. pH and wavelength of monitoring 
light. 

p.r.; P.h.k. in soln. contg. CI0 1-. 

141 B-rac-(6.7,7,12,14.14-Hexamethyl-l.4.8.11-tetraazaeyelotetradeeane)nlekel(n) Ion 
oOH + ~-Ni(aneN4)2+ - OH- + 3.2 3 x 109 p.r.; P.h.k. in soln. contg. 0.3 mol L- 1 

~-Ni(aneN4)·H NaCIO_,. 

14:2 (6,7,7 ,12, 14,14)Hexamethyl-l,4,8,1l-tetraazaeyeiotetl'8.deea-4,11-dtene)nlekel(ll) Ion 
oOH + Ni(4,1l-dieneN 4)2+ - OH- + f.B X 109 Average of 2 values. 
Ni( 4,11-dieneN 4.):\+ 

5.7 

4-9 

2.5 X 10° 

3.0 x 109 

p.r.; P.h.k. 

p.r.; P.h.k. 

14:8 6,7,7 ,12,14,I4-Hexamethyl-l,4,8,II-tetl'aaBaeyelotetradeea-l,4,8,11-tetraenenlekel(n) Ion 
oOH + Ni(tetraeneN4)2+ - 4-9 4.1 x 109 p.r.; P.h.k. 

144 1,4,7,10,18-Pentaazaeyelohexadeeanenlekel(n) Ion 
·OH + Ni!l,4,7,10,13-aneNsJ2+ -+ 3.0-11.0 5 X 109 
Ni!1,4,7,10,13-aneNr,p+ 
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p.r.; P.h.k. (Amax = 290, E = 6900 L mol- 1 

em-I). 

79A249 

78A299 

81A285 

79A002 

78A299 

78A299 

83A322 



RATE CONSTANTS FOR,REACTIONS OF RADICALS IN AQUEOUS SOLUTION 687 

TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ref. 

146 a-2,12-Dlmethy 1-8,'1,11,1 '1-tetraazablcyelo[II.8.I]heptadeca-I(1 '1).18.16-trlenenlc.kel(D) Ion 
·OH + Ni(CR+4H)2+ ...... -4-9 7.1 x 101'1 p.r.; P.h.k. at 320 nm in 801n. cont,g. 2 :< 10- 4 82Al05 
Ni(CR+3H)2+ + Ni(CR+3H+OH)2+ mol L -, complex; p.b.k. at 550 lUll 10·20% 

slowl"r; distorted Ni(JII)-OH-complex is formed 
(A 550) as well as ligand radical for which 
decay and 02-reaction rates were obs. 

146 a-2,12-Dlmethyl-3,7 ,11,17 -tetraazableyclo[II.3.1 ]heptadeea-I( 17),2 ,11,13,16-pentaenenlekel(n) Ion 
·OH + Ni(CR)2+ ...... 3.5-9.5 4.5 x lOll p.r.; P.b.k. at 350 nm in soln. contg. <2 x 82AI05 

10-" mol L -, complex; product is Ni(II) ligand 
radical for which rates for decay and readion 
with oxygen (·-101'1) were detd. 

147 0-2,12-Dimethyl-8,7 ,11,17 -tetraazableyclo[II.8.1 ]heptadeea-I( 1 '1),2,6,11 ,18,16-hexaenenlekel(D) Ion 
·OH + Ni(CR-2H)2-t- ...... ~3-9 6 x 1011 p.r.; P.h.k. in near UV region in soln. contg. 82AI05 

14:8 

149 

160 

161 

162 

163 

164 

166 

166 

161 

168 

Ni(CR-2H)OH2+ <2 x 10- 4 mol L -1 complex; hoth NHIIl) and 
ligand radical products are formed. 

Teiirae)"anonlekelaiie(n) Ion 

·OH + Ni(CN)/- - OH- + 1.0 x 10 10 p.r.; C.k.; also p.h.k. at 250 nm; reI. to k(·OH + 
Ni(CN) .. - Fe(CN)o·I-). 

Glyeinaton\ekel(II) ion 
·OH + Ni(Gly)-+ ...... H20 + 6.6 '-1.5 x 108 p.r.; P.h.k. in soln. contg. 2 x IO-!l mol L- 1 

Ni(NH2CH CO 2) + Ni2 + and 2 X 10-3 mol L -, glycine. 

Bls(glyelnato )nlekel(U) 
-OH I Ni(Cll)::? -. H 2 0 + 6.6 2.5 x 108 p.r.; P.h.k. in :;010. cootg. 2: X 10-3 JIlul L-' 

Ni(Gly)(NH2CHC0 2 ) NiH and 4 x 10-3 mol L- 1 glycine. 

Trls(glyelnato )nlekelate(U) Ion 
'OH + Ni(Glyh- ...... H20 + 6.6 -2 x 108 p.r.; P.h.k. in soln. contg. 2 x 10-3 mol L- 1 

Ni( G ly )z(NH2CH CO2)- NiH and 6 x 10-3 mol L -1 glycine. 

Glyelnatonlckel(D) ion 
'OH + Ni(GlY)n(2-n)+ -+ OH- + 10.0 6.6 X lOll p.r.; C.k. in O:rsatd. soln.; eor. for ·OH + 
Ni(GlY)n (3-n)+ glycine; reI. to k(·OH + SCN-). 

Imlnodlacetatonlekel(U) 
·OH + NiIDA -: H20 + 7 7.3 X 108 p.r.; P.b.k. 
Ni(02CCH2NHCHC0 9 ) 

Bts(lmlnodlaeetato )nlekelate(D) Ion 
·OH + NI(IDA)~ 2- ..,. H20 + 7 1.0 x 109 p.r.; P.b.k. 
Ni(02CCH2NHCHC02)(IDA)2-

Nltrllotrlacetatonlekelate(D) Ion 
'OH + NiNTA - -: H2 0 + 1.9 X 109 Average of 2 values. 
Ni[(-02CCHZ)zNCHCOz -] 

7 1.2 x 109 p.r.; P.h.k. (X max = 290 nm). 

4-9 1.4 x 109 p.r.; P.h.k. 

Ethylenedlamlnetetraaeetatonlc.kelate(n) Ion 
'OH + NiEDTA'.>.- - NIEDTA - 4.0-9.5 2.5 x 10° p.r.; P.b.k. in soln. contg. 1:1 NiSU" and 

Na:JEDTAj also measured by c.k. with SCN-. 

Neptunlum(IV) 
'OH + Np(IV) -+ OH- + NpO{) + ·-0 3.2 X 108 1"1"; C k ; Aoln ront.g 10 mol L -1 HCIO .• , (1-5) 

x 10-2 mol L -J Np(IV) and 5 x 10-:.1 mol L- 1 

SCN-; complicated due to NpCNS:H complex 
formation; reI. to k( ·OH + SCN-). 

Dloxoneptunlum(V) ion 
'OH + NpOz + - OH- + Np022+ 5.1 X 108 Average of 2 values. 

5.9 X 108 p.r.; P.b.k.; 6.2 x 10-1) mol L -\ HCl0 1 i for 
[HClO,,] 1.8 x 10-.5, 2.3 X 10-4 a.nd 0.1, Ie = 
2.7, 4.2, and 5.8 x 108 , resp. 

741072 

81A128 

8lAUa 

81A128 

720461 

81A023 

81A023 

80Al94 

78A436 

751135 

92Al1& 

86A370 
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TABI,E 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-I) Comment Ref. 

168 Dloxoneptunlum(V) lon-Continued 
-0 4.3 x lOR p.r.; C.k.; at pH -- 1 and 2.52-2.96 Ie = (4.4 j: 82A376 

0.5) x 10" and (5.7 :t 0.6) ~.' 10", rt'sp.; 
competition kinetics complicated by complex 
formation with Np; reI. to h(·OH + SCN-). 

16V Hydl'ogen peroxide 
°OH + H20 2 - °2

0- + H2O 2.7 X 107 Average of 4 values. 

7.8 2.7 x 107 p.r.; P .b.k. (0 2-) at 250-270 nm in soln. contg. 82A096 
1.59 x 10-2 mol L -I HzOz; reaction studied at 
14-160°C. 

7 2.0 x 107 p.r.; C.k.; reI. to k(oOH + SCN-). 81A374 

7.7-11.0 3.8 x 107 p.r.; C.k.; abs. luminal radical; reI. to k(:OH + 80A221 
luminol). 

7 2.4 X 107 p.r.; C.k.; reI. to k('OH + 1-). 650010 

1DO Hydl'opel'oxlde Ion 
°OH + HO z - -+ 0 2

0- + H2O 7.5 X 10° p.r.; P .b.k. (0 2 -) at 250-270 nm from pH 82A096 
dependence (6.B-13.B). Assumes equilibrium 
between OH and 0- is maintained; best value. 

7.7-11 6.B X 10° p.r.; Calcd. from c.k. with blminol, pK(H:.P2) BOA221 
= 11.65.; reI. to k(oOH + luminol). 

11 5.6 X 10° p.r.; C.k.; calcd. from 1.41e + k(00- + H20 Z) = 690379 
8 X 10°, pK(HzO z} = 11.75 and pK(oOH) = 
11.9. Assumes equilibrium between °OH and 
00- is maintainedj reI. to Jc(oOH + C0 3

2 -). 

13 8.3 X 10° p.r.; P.b.k. at 260 nm; pH study; assumes 6B0298 
Qquilibrium bf>t.wf>f>n oOH and ·0- is 
maintained. 

161 Hydroxide Ion 
·OH + OH- - 0·- + H2 O 1.2 X 10JO Average of 2 values. 

1.3 X 1010 p.r.; C.k. with MeOH and EtOH; calcd. from 710137 
k(reverse) = 9.6 X 107 s-I and pK(·OH) = 
11.85. 

11 1.2 X 10 10 p.r.; C.k. with MeOH and EtOH; soln. contains 700511 
C0 3

2 - and HC0 3-; caIcd. from k(reverse) = 
9.3 x 107 s-1 and pK(·OH) ='11.9. 

lD2 Ozone 
'OR + 0 3 - RO z' + O 2 1.1 >< 10~ Average of 2 values. 

10.3 1 X 108 p.r.; C.k.; reI. to Jc(·OH + C0 3
2
-). 84A270 

1,9-10 1.1 X 108 p.r.; P.b.k. at 430 nm (03 -) at pH 9-10, as well 84A270 
as d.k. at 280-310 nm (O:~) at pH 1. 

168 Pentaammlne( nltl'ogeno )oamlum(U) Ion 
oon + Os(NHa)/jN22+ - 1 X 10 10 p.r.; P .b.k. at 380 nm. 750309 
Os(NH3)4(NHu)Nu2+ + H2 O 

lD4 Tl'la( 2,2' -hlpyrldlne )osmlum(ll) Ion 
·OH + Os(bpyb2+ -. -1 X 10 10 p.r. 7!i7415 
OS(bpY)2(bpyOH)2+ 

166 Hexacyanoosmate(U) Ion 
·on + OS(CN)6 4

- - OH- + 0.6 x 109 Average of 3 values. 
OS(CN)63 -

!3 x 10° p.r.; C.k.; reI. \'v k(-OH + 2-PrOIl). 7310:n 

1.1 X 10'0 p.r.; C.k.; reI. to k(·OH + MeOH). 731031 

-7 1.0 X 10 10 p.r.; P.b.k. at 410 nm. 731031 

16D (Aqua)pentachlol'oosmate(IV) Ion 
·OH + OsC15 (HzO)- - OH- + 2.4 X 109 p.r.; C.k.; reI. to k(oOH + tert-BuOH). 77A219 
OsCI5 (H2O) 
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TARLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I S-I) Comment Ref. 

Ift'l Hypophosphlte Ion 
-OH + H2POZ - - OH- + H2PO Z- 10.7 1.8 X 109 p.r.; C.k.; reI. to k(-OH + CO:t2-). 650190 

Ift8 Dlhydl'ogen phosphite Ion 
-OH + H2POa - - POa z- + H2O 3.5 1.9 X 101) p.r.; C.k.; reI. to k(-OH + SCN-). 80A226 

169 Hydl'ogen phosphite ion 
-OH + HPOa z- - POa 2- + H:P 9.7 X 109 Average of 2 values. 

8.5,10.5 3.6 X 101) p.r.; P .b.k. at 250 nm in soln. contg. phosphite 80A226 
ion. 

10.7 3.7 X 109 p.r.; C.k.; reI. to k(-OH + C03
2
-). 650190 

1'10 Sodium polyphosphate 
'OH T (NaPOa)n - 5-5.5 <5 x 106 p.r.; No effect on oxidation of lO-a mol L- 1 14UU36 

KSCN in soln.; n :::::: 50. 

1'11 Phosphate Ion 
-OH + PO .. :J- - <1.0 X 107 p.r.: C.k.: reI. to k(-OH + 003

2-). '100302 

1'12 Hydl'ogen phosphate Ion 
-OH + HP0 4

2
- - 1.5 X 10° p.r.; P.h.k. at 560 nm in NazHP01 soln. 78A075 

1'18 Dlhydl'ogen phosphate Ion 
-OH + H2P04 - OH- + HzPO 4- ~2 X 101 p.r.; P.b.k. Limited reaction even at 1 mol L- 1 78A015 

HZP04 -. 

1'14: Phosphorle add 
-OH + HaPO,. - H20 + H:.lPO.I- 0.0 2.7 X 106 p.r.; C.k.; obs. H2PO" radical at 500 nm; reI. to 731049 

k(.OH + MeOH). 

1'16 Pyrophosphate Ion 
-00 + P Z0 7

4-. 10.3. 9 >< 105 p.lo; P.I.J.k. a(, 590 nm. 131049 

1'16 Pel'oxomonophosphate ton 
-OH + HP0 5

Z- -I> H20 + P05
2 - 7 4.3 X 107 p.r.; C.k.; reI. to k(-OH + PNBA -). 11104'1 

1'1'1 Lead(ll) Ions 
-OH + Pb2 + - OH- + Pb3 + 3.9 <2.0 X lOR p.r.; C.k. (Pb(CI0 4)2 soln.); reI. to k(-OH + 2- 82A425 

PrOH). 

1'18 TOI!'tpA~hlopop.lI.dat9(n) Ion 
-OH + PdCI/- - OH- + PdC1.t 6.B X 109 Average of 2 values. 

6.3 X 109 p.r. 76A249 

7.2 X 109 p.r.; C.k. in 0.01 mol L -I NaCl; Ie = 1.2 X 741081 
1010 in 1 mol L -I NaCl. £(320 nm) 4700 L 
mol- 1 cm- I for product; may he Pd(OH)CIl-; 
reI. to k(-OH + tert-BuOH). 

1'19 Praseodymlum(m) Ion 
-OH + pr:i+ ... OH- + PrH 9.8 X 106 Average of 2 va.lues. 

3.5 -3.5 X 106 p.r.; P.b.k. at 290 nm in soln. contg. 0.2 mol 
L -I Pr(III). 

731084 

5.8 4 x 106 p.r.; P .h.k. at 300 nm in soln. contg. 0.1 mol 720066 
L -I Pr(III); also detd. by c.k. with H:102 or 
SCN-. 

l.SO Tetraammlneplatlnum(I1) ion 
-OH + Pt(NH:~),,2+ - ~5.6 6.6 X 10\) p.r.; P.h.k. at 315 nm in soln. contg. (18-62) X 82A074 
Pt(NHa) 1(HzO)OH2+ 10-6 mol L- I Pt(NH;3).I(CIO,1)2 

181 Bls( ethylenediamine )platinum(ll) ion 
-OH + Pt(en)2~H - Pt(en)20H2+ 6.3-6.6 4.8 X 101) p.r.; P.h.k. at 308 nm; product identified by 761093 

condy. [80A286J. 

182 Dlethylenetriamine(pYl'ldlne )platlnum(ll) Ion 
-OH + Pt(dien)py~+ - 8.3 >9 X 1011 p.r.; C.k.; reI. to k(-OH + HC0 3 -). 78A363 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-I) Comment Ref. 

188 Chlol'o(dlethylenetl'lamlne)platlnum(ll) Ion 
·OH + Pt(dien)Cl+ -+ nat 8.7 x 109 

184: Chlol'o(tetl'aethyldlethylenetl'lamlne)platlnum(n) Ion 
·OH + Pt(Et 4dien)Cl+ -+ nat 2.1 x 109 

186 ei .. Dlehlol'odlammlneplatlnum(D) 
·OH + Pt(NH3)2Clz -+ Pt(NHa)2Clz + 7.0 

186 tran ... Dlehlol'odlammlnep)atlnum(D) 
·OH + Pt(NHa)2CI:z -+ Pt(NHa)zClz + 7.0 

3.7 x 10° 

p.r.; P .b.k. (~ 340-360 nm). 761093 

p.r.; P .h.k. (~ 300-400 nm). 761093 

p.r.; P.b.k.; soln. contains 0.1 mol L -J Cl-. 85A090 

p.r.; P.h.k.; soln. contains 0.1 mol L -1 CI-. 85A090 

18T ei .. [Dlehlorobls(I-(2-hydl'oxyethyl)-2-methyl-6-nltI'0Imlda.ole-~)]platlnum(n) 
·OH + ci.-Flap -+ AzptlllClz 7.0 6.7 x 10° p.r.; P.b.k.; soln. contains 0.1 mol L -I CI-. 

188 Tetl'aehloroplatlnate(D) Ion 
'OH + PtCI,l- -+ Pt(OH)Cl/-

189 Tetraeyanoplatlnate(D) Ion 
'OH + Pt(CN).t Z- - OH- + 
Pi(CN) .. -

190 ei ... Bls(glyeinato)platlnum(D) 
·OH + ci.-Pt(GlY)2 -+ 

191 tran ... BIs(glyelnato )platlnum(D) 
·OH + tran.-Pt(Gly)z -+ 

8.0 X 109 

8.0 x lOti 

'-11 8 x 109 

-2 1.2 x 10 10 

8.5 >6.0 x 10° 

3.0-9.5 -·1.5 X 10 10 

2.9-10.2 '-9.0 x 10° 

8.5 

192 tran .. Dlehlorobls( ethylenediamine )platlnum(IV) Ion 
oOH + tran.-Pt(en)zCI2

2 + -+ 8.1 > 1.4 x 108 

198 ci ... Dlehlorob Is(lsopropy lamlne)- tran ... dlhydl'oxyplatln um(IV) 

85A090 

Average of 2 values. 

p.r. 76A249 

p.r.; P.b.k. at 450 nm. 690144 

p.r.; C.k.; obs. Pt fll at 295 nm; reI. to k(oOH + 690144 
MeOH). 

p.r.; C.k.; reI. to k(oOH + HCOs -). 771053 

p.r.; P.b.k. at 250-320 nm. 771053 

p.r.; P.h.k. at 240-310; reported Ie = 0.9-1.9 x 711053 
1010. 

p.r.; C.k.; reI. to k(oOH + HCOa -). 771053 

p.r.; C.k.; reI. to k(oOH + HCOs -). 78A363 

·OH + PtClz(OH)2(2-PrNHz)2 -+ 7.0 7.0 X 108 p.r.; P.b.k. at 390 nm in NzO-l!atd. soln. contg. 85A090 
PtClz(OH)2(2-PrNH2hl + Pt complex and 0.1 mol L -J CI-. 

194: Plutonlum(ill) Ion 
·OH + Pu:l + - Pu(IV) 0 4.2 X lOR 

196 Bls( ethylenediamine )dloxorhenlum(V) Ion 
·OH + Re(en)20Z + -+ Re(en)zOz2+ + 7 7.8 x 109 
OH-

198 Pentaaqua( chloroJrhodluIIl(ID) luu 

'OH + Rh(HzO)5C1 + -+ OH- + < 3.2 x 109 
Rh(HzO )"CI:1+ 

19T (AQua)pentaehlol'ol'hodate(m) Ion 
'OH + Rh(HzO)CI5

Z- -+ OH- + < 1 3 X 1011 
Rh(H 2 0)Clr; -

198 Rhodlum(m) ehlorlde 
°OH + RhCla -+ OH- + RhCla + < 1 2.9 X lOll 

199 Pentaammlne(dlnltrogen)ruthenlum(D) Ion 
'OH + Ru(NH:1)oNz

2 + - OH- + 5...1 x 109 

Ru(NH3)5N Z
3 + 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

6.1 X 109 

4.8 x 109 

p.r.; C.k.; soln. contains 1.0 mol L -I HCIO .. ; 85A236 
reI. to k('OH + SCN·-). 

p.r.; C.k.; reI. to k(oOH + SCN-). 86A387 

p.r.; C.k. in 5 mol L -, Hel; reI. to k(oOH + 771050 
tert-BuOH). 

p.r.; C.k. in 5 mol L -I HCI; reI. to k(·OH + 771050 
tert-BuOH). 

p.r.; P.b.k. at 580 nm in 5 mol L- 1 HCI. 771050 

Average of 2 values. 

p.r.; D.k. at 222 nm (substrate). 

p.r.; P.b.k. at 440-44 nm. 

82A135 

710234 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s-l) Comment Ref. 

JOO Deeaamm\ne( d\n\trogen )d\l'uthen\um(ll) lon 
'OH + !Ru(NH3)sJ2N21+ -+ 6.8 2.4 X 10 10 

(NH3)"RuN2Ru(NHa)"OH1 + 

201 Trls(2,2'-blpyrldlne)ruthenlum(D) Ion 
'OH + Ru(bpy)a2+ -+ 

Ru(bpyb(bpyOH)2+ 

J02 Hexaeyanol'uthenate(D) Ion 
'OH i- Ru(CN)6,f- -.. OH- i

Ru(CN)63
-

-7 
~·7 

208 Pentaammlne(lsonleotlnamlde )ruthenlum(D) Ion 
'OH + Ru(NHa)sisn2+ -+ OH- + 2.3 --1.4 X 10 to 

Ru(NHa) {)isn3 + 

204: Pentaammlne(lsonleotlnamlde)ruthenlum(m) Ion 
'OH + Ru(NHa)5isn3+ - 3.43 1.2 X 10 to 

206 Hydrogen sulfide 
'OH + H2S -+ HS' + H20 6 1.5 X 10 10 

208 Blsulflde Ion 
-OR + RS- -+ HSOH'- 10.5 

20'1 Hydl'ogen sulfite Ion 
·OH + HSOa - H2 0 + SOa 4.4 4.5 X 101) 

208 Sulfite Ion 
·OH t SOa2 - .... H 20 80a-

11.2 

209 Hydrogen sulfate Ion 
-OH i- H501- - 50.1'- + H 20 

210 Thiosulfate Ion 
-OH i- 3 2°32 - ..... 5 2 0 aOH2 -

-6.4 

211 Peroxomooo8ulfate 100 

·OR + S052- - SOo·- + OH- 11 

p.r.; P.h.k. at 435 nm in 801n. cont.g. 10-4 mol 82A 135 
L -. I substrate; similar value obtai lied by d.k. at 
262 nm (substrate); subsequent decay a.nd 
hydrolysis give Ru(NHa)5N22+ and 
Ru(NH:1)sOH2 + . 

Average of 2 values. 

p.r.; P.b.k. at 750 nm in unbuffered soln. 

p.r.; P.b.k. at 760 nm. 

Average of Z values. 

p.r.; C.k.; reI. to k(oOH + 2~PrOH). 
p J' ; P h k a.t. ~FiO n m 

86A034 

86A044 

731031 

131031 

p.r.; Estd. from from absorbance change in soln. 80A317 
contg. 0.1 mol L -I formic add. 

p.r.; P.b.k. at 480 nm. 

p.r.; C.k.; obs. effect of MeOH on buildup of 
380 nm absorption (HzS z -); also used formate 
and SCN- as competitors; reI. to k(oOH + 
MeOH). 

80A317 

670273 

p.r.; C.k.; obs. effect of MaOH on buildup of 670273 
380 nm abs. (HzSz -); also used formate and 
SCN- as competitors. See paper for discussion 
of oSHOH- as product; reI. to k(oOH + MeOH). 

p.r.; C.k.; N~O-satd. soln. contg. 1.09 X 10-3 87A905 
mol L-' PNBA- and 2.7,7 a.nd 10.5 x 10-4 

mol L -I NaHS0 3; reI. to k(oOH + PNBA -). 

Avera.ge of 2 va.lue". 

p.r.; C.k.j NzO-satd. soln. contg. 1.05 x 10-3 

mol L -I PNBA - and 2.9 and 6.1 x 10-1 mol 
L -I NaZSO,.i reI. to k('OH + PNBA -). 

87A905 

p.r.; C.k. in 0z-satd. soln. contg. 0.04 mol L -I 640131 
NaZC03 -; reI. to k(oOH + COa

2-). 

p.r.; P .b.k. at. 450 nm in KH80 I soln. 

p.r.; C.k.; reI. to k(oOH + MeOH). 

Average of 3 values. 

B60()1Y 

660019 

p.r.; Calcd. from time-concn. dependence for 84A096 
intermedia.tes (5 20 30H2

-, S .. 063
-, and S20a-) 

in soln. contg. 2 x lO-3 mol L -1 Na2S~Pa. 

p.r.; C.k.; obs. Fe(CN)63- at 400 nm; reI. to 84A096 
k('OH + Fe(CN)o·t-). 

p.r.; C.k.; reI. to k('OH + SCN-). 731027 

p.r.; C.k.; reI. to k(oOH + PNBA -). 771047 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH 

III Hydrogen peroxomonoaulfate Ion 
'OH + H805 - - 805'- + H20 7 

218 Peroxodlaulfate Ion 
'OH + 8 20/- -

214: Antlmony(m) Ion 
-OH + 8bO+ -

216 Hydrogen lIelenlde 
-OH + H2Se - HSe + H:P 

216 Hydrollelenlde Ion 
-OH + H8e- - HSe + OH-

217 Selenloull aeld 
-OR + HzSeOa - SeO g-- + R20 + 
u+ 

218 Hydrogen aelenlte(IV) Ion 
-OR + HSeO:3- - SeOg O

- + H2O 

219 Selenlte(IV~ Ion 
-OR + SeOa - - OH- + SeO a'-

220 Selenate(V~ Ion 
-OH + Se04 - - OH- + SeO .. ·-

221 Samarlum\n) Ion 
'OR + 5m2 - OR- + 5m:~+ 

222 Tln(n) Ion 
-OR + Sn2 + - OR- + Sn3 + 

228 Teehnetate~VI) Ion 
'OH + TcO .. - -- OH- + TcO .. -

224 Tellurlte(IV) Ion 
'OR + Te032- -

226 Tltanlum~m) lona 
'OR + Ti3 

- OH- + Ti'H 

226 Thalllum(I) Ion 
-OH + Tl+ -- TIOH+ 

227 Thullum(n) Ion 
oOR + Tm2 

- OH- + Tm3+ 
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0.4 

1.0 

8.5-11.5 

0.3-1 

5-0 

6 

9.5 

11.2 

3-6 

0.8 

10.7 

~l 

5.7 

~O 

6.5 

3-6 

Ie (L mol-I 5- 1) Comment Ref. 

1.0 x 109 

e.$ x 108 

1.0 x 1011 

2.9 X 108 

3.5 x 10° 

3.8 x 109 

6.1 x 109 

6.2 X 101) 

6 X 101) 

2 X 109 a. 

2 x 10° 

3.7 x 101) 

1.2 X 10° 

9.9 x 100 

1.2 x 10 10 

1.0 X 10 10 

7.6 X 101) 

7 X 109 

p.r.; C.k.; pKa. = 1, 9.4; reI. to k('OH + 
PNBA-). 

p.r.; Reaction not obs.; c.k. with C03
2-. 

-v-r.; Cited from 162G215J.; reI. to k('OH + 
Fe:.l+). 

p.r.; C.k.; reI. to SCN-, 1- and Br-. 

p.r.; C.k.; obs. HuSeo - at 410 nm; reI. to 2-
PrOR and HC0 2 -. 

p.r.; P.h.k. at 420 nm; pKa = 2.6, 8.3. 

Average of 2 values. 

771047 

690158 

760311 

690564 

690564 

86A335 

p.r.; P.b.k. at 420 nm. 80A335 

p.r.; P.b.k. at 430 nm in Se02 soln. 771173 

p.r.; P.b.k. at 430 nm in Se02 soln. 771173 

p.r.; C.k. in soln. contg. 0.01 mol L -1 SeO .. 2-; 78A259 
reI. to k(·OH + C03

2
-). 

Average of 2 values. 

p.r.; D.k. (Sm2+ formed in 5 X 10-2 mol L -1 731084 
Sm3 + soln.) 

p.r.; D.k. (Sm2 +) in Ar-satd. soln. contg. Sm{III) 720065 
sulfate. 

-v-r.; C.k.; reI. to k(·OH + Fe2 +). 590007 

p.r.; D.k. at 300 nm. 77A245 

p.r.; C.k.; reI. to k(oOlI + C03
2
-). 650190 

p.r.; C.k.; reI. to k(·OH + SCN-). 72G240 

Average of 3 v~Jues. 

p.r.; P.h.k. at 360 nm in soln. contg. 0.01 mol 84C015 
L- I NaCl0 4.; Keq = 3.6 x 10:1 L mol-I. 

p.r.; P.h.k. in 1 mol L -1 HCl0 4 soln. 741017 

p.r.; P.h.k. at 260 nm in 5 x lO-1) mol L -1 660097 
Tl2S0 4 soln. 

p.r.; D.k. of Tm(II) formed in (5-8) x 10-2 mol 731084 
L -1 Tm(III) soln. 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol- I s-') Comment Ref. 

118 Ul'anlum(m) Ion 
-OH + US+- -+ UOH3 + ~0.3 

no UranlumlIV) Ion 
·OH + U'Ii- -+ OH- + U(V) ~O 

280 Vanadyl(IV) Ion 
·OH + V02 + -+ H+ + V02+ --1 

231 Octadecatungatodlphoaphate(IV) Ion 
·OH + P2W 180627- -+ 6.2 

282 OetadecatungatodlphoBPhate(IV, V) Ion 
·OH + [P:,lW lM002-H]O. -+ 1.5 
P2W 180626. + H2O 

388 Octadecatungstodlphoaphate(V) Ion 
·OR + P:.:W I~Ou:.:6. -

384: Xenon(VI) trioxide 
·OH + XeOa -+ HOOXe02 8-9 

286 Hydrogen xenate(VI) Ion 
-OR + HXe04 - H+ + HXe052- 11-13 

286 Hydrogen pel'xenate(Vm) Ion 
·OH + HXeOn!J- - 11-13 

28'1 Ytterblum(ll) Ion 
'OH + Yb ll

/ -+ UH + Ybl) / 

2 

288 Zlnc(D) Ion 
·OH + Zn2+ - OH- + Zn3+ 

4.1 X lOR 

8.6 X lOs 

2.5 x 108 

2.7 x lOll 

2.1 x 109 

-1 X 107 

<5 x 10" 

3.9 x 108 

9.1 X 10" 

3.2 x 109 

3 x 10° 

<5 x 10° 

289 t,4,8,II-Tetraazacyclotetl'adecanezlnc(D) Ion 
-OH 1- Zn«(;;rclam)2+ ~ II ab"tr. T ;.< IOn 

240 Nltl'lIotrlacetatolincate(n) Ion 
'OH + ZnNTA - - H abstr. 4.0,9.0 

241 Ethylenedlamlnetetl'aacetatozlncate(n) Ion 
·OH + ZnEDTA2- - H abstr. 4.0,9,0 3.5 x 109 

242 Tetl'ak18(~8ulfonatophenYl)porphlnato.lncate(n) Ion 
·OH + ZnTPPS 4

- -+ 7 -1 X 10 10 

Zn(TPPS-OH)4-

248 Acetaldehyde 
·OH + CH 3 CHO -

p.r.; D.k. at 350 nm in He-satrl. 80ln. contg. 0.5 8SA 122 
mol L -1 HCIO., contg. (0.3-2.4) " 10-' mol 
L -I U3 +; inner-sphere mechanism. 

p.r.; C.k.; 1.0 mol L -I HCIOa, (1-5) x 10-2 81A410 
mol L - 1 U(IV), and 5 x 10- mol L -I KCNS 85A236 
(4-16% bound as UCNSH); (in 0.1 mol L- 1 

HCIO .. U(IV) contains 20% UOH3 + and k = 9.2 
X 108); reI. to k('OH + SCN-). 

p.r.; C.k. in 0.1 mol L -I HCIO .. ; reI. to k(·OH 72G240 
+ SCN-). 

p.r.; Ohs. second order disappearance in 81A385 
deaerated soln.; P 2 W 180027. formed from enq-

+ P:::W 180026-. 

p.r.; D.k. at 345 nm in deaerated eoln.; 10-20% 81A385 
of reaction is deprotonation (-P:.lW 1~0626. + 
H+), k -~5 X 10.1 s-'; !P2WJS062-H] - formed 
from H + P2WIS0026-. 

No reaetion, or very slow. SIASSS 

p.r.; P.h.k. at 400-450 nm; reported k = 107_ 82A160 
lOS. 

p.r.; P.b.k. at 320 or 600 nm; assuming 82A160 
pK(·OH) = 11.9. 

p.r.; P.b.k. assuming pK of OH = 11.9. 82A160 

Average of 2 values. 

p.r.; D.k. (YbH formed on p.r. of 5 X 10-2 731084 
mol L -I YbH soln.). 

p.r.; D.k. (Yb2+) in Ar-satd. sQ!n. CUll"". YL(III) 120005 
sulfate. 

p.r.; No reaction; estd. from lack of effect of 151027 
0.25 mol L -1 Zn2+ on yield of Culll in 02-satd . 
2 x 10-:1 mol L -I Cu2+. 

p.r.; P.h.k. 80Aa60 

p.T.j P .b.k. as weB as c.k. with SeN-. 78A436 

p.r.; P.b.k. as well as c.k. with SCN-. 18A436 

p.r.; P.b.k. 82A279 

"'00002 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 S-I) Comment Ref. 

Z"" Aeetamlde 
-OH + CH:\CO~H2- -CH2CONH2 + 5.5 1.9 x 108 p.r.; C.k.: .. liO% ft')rmn. of N radir.~I; r~J. to 7000gg 
H2 0 + CHaCONH A:(oOH + SUN -). 

2"6 2-Aeetamldo-2-deoxY-D-galaetoPYl'anose 
°OH + GINAc- 1.6 x 10° p.r.; C.k.; reI. to k(oOH + SCN-). 703081 

246 2-Aeetamldo-2-deoxY-D-glueop)'l'anose 
-OH + GlcNAc - 3.1 x 109 p.r.; C.k.; reI. to k(oOH + SCN-). 7Q3081, 

680352 

24'1 Aeetamlnophen 
-OH + 4-AcNHCoH40H - addn. 7.0 9.7 x 109 p.r.; C.k. with EtOH or formate 85A460 

148 Aeetanlllde 
-OH +- COHbNHCOCH3 -0. 0 6.2 ;-: 109 -y-r.j C.k. with RNO; rei. to A{-OH I EtOH). 660441 

Z,,9 Aeetate Ion 
-OH + CH3C02 - - 'CH2C02 + 8.5 X 107 Average of 4 values. 
H2O 

10.7 7.4 x 107 p.r.; P.h.k. at 350 nm as well as d.k. of OH at 81A901 
250 nm. 

1.0 X lOR p.r.; C.k.; obs. 12 -; reI. to k(oOH + r). 730020 

nat. 7.9 x 107 p.r.; C.k.; reI. to k(oOH + Fe(CN)6 "-). 710578 

8.5 X 107 p.r.; P.h.k. at 350 nm. 710578 

260 Aeetle aeld 
°OH + CHaC02H - oCH2C02H 1.6 x 107 Average of 3 values. 

9.2 X 106 p.r.; D.k. at 260 nm (OH). 650010 

1.0 1.5 x 107 p.r.;C.k.; reI. to k(oOH + 1-). 660010 

2.3 X 107 p.r.; C.k.; reI. to k(oOH + SCN-). 650387 

261 Aeetone 
·OH + CHaCOCHa - 1.1 X 108 Average of 4 values. 

6 1.3 X 108 p.r.; C.k.; obs. ABTSo+ formn. at 415 nm; reI. 82A196 
to k('OH + ABTS). 

nat. 104 X 108 p.r.; C.k.; reI. to k(oOH + Fe(CN)o 4-). 710578 

7 8.3 X 107 p.r.; C.k.; reI. to k(oOH + 1-). 650010 

6-7 9.7 x 107 p.r.; C.k.; reI. to k('OH + SCN-). 650387 

262 Aeetone-dfS 
·OB + CD 3 COCDIj - 2.5 )( 107 Fenton; C.k.; k(oOH + M4>OH)/k( 0 0H + Fe2 +) 730341 

= 4.3; reI. to k(·OH + MeOH). 

268 Aeetonltl'lIe 
oOH + CHaCN- 2.2 X 107 p.r.; C.k.; reI. to k(oOH + PNBA -). 751003 

264 Aeetophenone 
-OH + CoHI)COCHa - 5.9 X 109 Average of 3 values. 
HOC6H5COCHa 

5,4 x 10\1 p.r.; P.h.k. at 372 nm. 710578 

nat. 5.9 X 109 p.r.; C.k.; reI. to k(·OH + Fe(CN)o1-). 710578 

7 6.5 X 101) p.r.; P .b.k. at 372 nm (hydroxycyclohexadienyl 680304 
radical); cor. for (OH + OH) and (H + 
aromatic). 

266 N-Aeetylalanlne, nega~lve Ion 
-OH + AcAla - - AcNHC(CH3)C02 - 4.7 X 108 Average of 2 values. 
+ H2O 

6.6 4.7 X lOR ')'-r.; C.k.; product identified [78D088J; reI. to 760148 
k(oOH + RNO). 

9.2 4.6 X lOR p.r.; C.k.; reI. to k(·OH + SCN-). 700099 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ref. 

166 N-Aeetylalanylalanylalanlne, negative Ion 
·OH + Ac(.,.la):i - - 9.0 3.0 X IOn p.r.; P.b.k. in buffered soln. 751004 
CHaCONHC(CHa)CO(Ala)2 -

26'1 N-Aeetylalanylalanylalanylalanylalanylalanlne, negative Ion 
'OH + Ac(.,.la)6 - -+ 9.0 2.9 x 10° p.r.; P.b.k. in buffered soln. 751004 
CH3 CONHC(CH3)CO(Alah -

268 Aeetylehollne 
·OH + CTH 16N02 + -+ 2.0 X 108 

26U Aeetylene 
·OH + HC!!!!CH -+ ·CH=CHOH 4.7 X 109 

4.5 x 10° 

4.0 y. IOn 

J80 2-Aeetylfuran 
·OH + C OH002 - 9 4.5 X lOll 

261 N-Aeetylglydne, negative Ion 
·OH + CH:\CONHCHzC02 - - ",.0 X 108 

CHaCONHCHC02 - + H2 O 

6.6 3.8 X 108 

8.7 4.2 X 10 ft 

262 N-Aeetylglyeylglyelnamlde 
·OH + AcG)yGlyNHz -+ 6.0 8.6 X 108 

CH3 CONHCHCOGlyNH2 + H2O 

268 N-Aeetylglyeylglyclne, negative Ion 
·OH + AcG)yGly- .- 8.6 7.8 X 108 

CH3 CONHCHCOGly- + H2 O 

264: N-Aeetylglycylglycylglyellle, negatlve Ion 
·OH + AcqlyGlyGly- -+ 9.0 2.4 x 10° 
CH3 CONHCHCOGlyGly- + H2O 

266 N-Aeetylleuelne, negative Ion 
·OH + (CH:I)2CHCH2CH(NHAc)C02- 6.4 3.1 x 10° 

268 N-Aeetylmethlonlne, negative Ion 
·OH + AcMet- -+ 6.4 6.7 X 101) 

28'1 Acetyl peroxide 
·OH + (CH3CO)z02 -+ 7 6.0 X 107 

288 N-Aeetylsarcosylsareosylsarcostne, negative Ion 
·OH + AcSarSarSar- -+ 9.0 3.8 X 10° 
CHaCONHCHCOGlySarSar- + H2O 

26U N-Aeetylserlnamlde 
·0 H + AcSer -+ 6.0 7.6 X 108 

2'10 N-Aeetylvallne, negative Ion 
·OH + (CHa)zCHCH(NHAc)COz - - 6.6 1.4 X 10° 

2'11 Add Blue 40 monoanlon 
·OH + AB-40 - 1.2 x 1010 

6.3 1.3 X 10 10 

6.3 1.1 x 1010 

6.3 1.3 X 1010 

6.3 1.4 x 10 10 

p.r.; C.k.; reI. to k(·OH + SCN-). 

Average of 2 values. 

p.r.; C.k.; reI. to k(·OH + SCN-). 

p.r.j C.k.j reI. to k(·OH + Fc(CN)(,4-). 

I'-r.; C.k.; method of [650356]; reI. to A:(oOH + 
RNO). 

Average of 2 values. 

'V-r.; C.k. in air-satd. soln.; product identified 
[78D08S]; reI. to k(oOH + RNO). 

p.r.; C.k.; reI. to k(·OH + SCN-). 

p.r.; P.b.k. in buffered soln. 

p.r.; C.k.; reI. to k(oOH + SCN-). 

p.r.; P.b.k. in buffered N20-satd. soln. 

'V-r.; C.k.; reI. to k(oOH + RNO). 

p.r.; P.b.k. at 295 nrn; unbuffered soln. 

p.r.; C.k. in soln. contg. 2 X 10-3 mol L- 1 

SCN-; reI. to k(oOH + SCN-). 

p.r.; P.b.k. in buffered soln.; mixture of 
radicals. 

p.r.; P.b.k. in buffered soln. 

'V-r.; C.k.; reI. to k(oOH + RNO). 

Average of 6 values. 

78A096 

78A007 

78A007 

83A335 

760148 

700099 

751004 

700099 

751004 

760148 

741129 

81A374 

751004 

751004 

760148 

'V-r.; C.k.; obs. G(-dye); reI. to k(oOH + 1- 760062 
PrOH). 

'V-r.; C.k.; obs. G(-dye); reI. to k(·OH + MeOH). 760062 

'V-r.; C.k.; obs. G(-dye); reI. to A:(oOH + tert- 760062 
BuOH). 

'V-r.; C.k.; obs. G(-dye); reI. to k(oOH + BuOH). 760062 
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TABLE .8. Rate constants for reactions of hydroxyl radicals in .aqueous solution-Continued 

No. Reaction pH Ie (L mo)-l s-l) Comment Ref. 

I'll Add Blue '0 monoanlon-Continued 
6.3 1.3 X 10 10 ')'-r.; C.k.; obs. G(-dye); reI. to k(oOH + SCN-). 7R0062 

6.3 1.1 x 10 10 ')'-r.; C.k.; obs. G(-dye); reI. to Jc(oOH + EtOH). 760062 

I'll Aeld Red 186 dlanlon 
oOH + AR-265 - 1.7 x 1010 Average of 10 values. 

6.4 1.7 x 10 10 ')'-r.; C.k.; obs. G(-dye); reI. to Jc(oOH + SCN-). 750188 

6.4 2.2 x 10
10 ')'-r.; C.k.; obs. G(-dye); reI. to Jc(oOH + PhOH). 750188 

6.4 1.9 x 10 10 ')'-r.; C.k.; obs. G(-dye)j reI. to Jc(oOH + 1- 750188 
PrOH}. 

6.4 1.7 x lO tO ,),-r.; C.k.; obs. G(-dye); reI. to Jc(oOH + 750188 
(CH3)2CHCH20H). 

6.4 1.9 X 10 10 -y-r.; C.k.; obs. G(-dye); reI. to k(oOH + te,t- 750188 
BuOH). 

6.4 1.6 x 10 10 ')'-r.; C.k.; obs. G(-dye); reI. to k(oOH + MeOH). 750188 

6 . .£ 1.4 x 10 tO 'Y-r.j C.k.; obc. O( dye); rd. t.o k(oOH + Et.OH). 150198 

6.4 1.9 X 10 10 ')'-r.; C.k.; obs. G(-dye); reI. to Jc('OH + BuOH). 750188 

6.4 1.7 x 10 10 ')'-r.; C.k.; obs. G(-dye); reI. to Jc(·OH + 750188 
C2H()CH(OH)CH3)' 

6.4 1.3 x 10 10 ')'-r.; C.k.; obs. G(-dye); reI. to Jc('OH + 750188 
glucose). 

2'18 Aerldlne Orange 
'OH _+ AO - AO-OH --7 -9 x IOn p.r.; Transient formn. in soln. contg. 10-5 mol 82A071 

L -1 dye. 

1'14: Aerlflavln 
'OH + ACFl+- 1.2 x 10'0 p.r.; D.k. at 450 nm (dye) or p.b.k. at 300-400 700241 

nm. 

1'16 Aeroleln 
'OH + !j2C=CHCHO - 7.0 x 109 p.r.; C.k.; reI. to Jc(oOH + SCN-}. 700165 
HOCH2CHCHO 

2'18 Aerylamlde 
-OH ;t H2C=CHCONH2 - 5.9 X 109 Average of 4 values. 
CHsCOHCONH2 

7-7.2 4.7 x 109 p.r.; C.k.; reI. to Jc(oOH + SCN-}. 80A240 

nat. 5.3 x IOn p.r.; C.k.; reI. to Jc(oOH + Fe(CN)61
-). 710578 

6.8 x 109 p.r.; P.h.k. at, 390 nm. 110678 

--12 6.6 x lOP p.r.; C.k. at pH 10.9 and 12.9; reI. to k(oOH + 700052 
C03

2-). 

I" Acr;ylaile ton 

'OH + CH2=CHC02 - - 7-7.2 5.7 x 109 p.r.; C.k.; reI. to Jc(oOH + SCN-). 80A240 

3'18 Aerylle add 
'OH + H2 C=CHC02 H - 1 1.5 x 109 Fenton: C.k.: k(·OH + MeOH)/k('OH + Fe2+) 739341 

= 4.3; reI. to Jc(oOH + MeOH). 

1'19 Aerylonltrlle 
oOH + H2C=CHCN - HOCH2CHCN -l.O x 109 Average of 2 values. 

7-7.2 5.2 x 109 p.r.; C.k.; reI. to Jc(oOH + SCN-). 80A240 

10.9 2.8 x 109 p.r.; C.k.; reI. to Jc('OH + C03
2-). 79A144 

380 Adenine 
·OH + A -+ A-OH 6.1 x 109 Average of 2 values. 

5.7 5.8 X 10° p.r.; P.b.k. at 450 nm. 703069 

5-5.5 6.3 X 10° p.r.; C.k.; at pH 7.3-7.5 k = 5.1 X 109: reI. to 650388 
Jc('OH + SCN-). 
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TABLl;: 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol-I s-') Comment Ref. 

181 Adenine, conjugate add 
'OH + AH+ - AH+ -OH 2-2.2 8.8 x 108 p.r.; C.k.; pKn. = 4.2, 9.8; reI. to k(oOH + 6S0~RR 

SCN-). 

282 Adenosine 
'OH + A-+ 5.8 X 109 Average of 2 values. 

5.5 5.2 x 10\) p.r.; P.b.k. at 350 nm. 703069 

5-5.5 6.3 x 1O~ p.r.; C.k., at pH 7.3-7.5 k = 4.2 x 101); reI. to 650388 
k(oOH + SCN-J. 

283 Adenosine, conjugate add 
'OH + AH+ -+ 2-2.2 1.9 x 10° p.r.; C.k.; pK" 3.5, 12.3; reI. to k(:OH + 650388 

SCN-). 

184- Adenosine diphosphAte 
·OR + ADP-+ -7 8.1 X lO\) )I-r.; C.k.; obs. G(inorg. phosphate); 1.4% 753010 

oxididative dephosphorylation; reI. to k(oOH + 
tert-BuOH). 

Z86 Adenosine 6' -dlphosphorlbose 
·OH + ADPR-+ 7 4.2 x 109 )I-r.; C.k.; reI. to k(oOH + RNO). 80A313 

288 Adeno81ne 6' -monophosphate 
·OH + AMP -+ AMP.OH -/-1 )( 109 AvorltSG! of 3. vltlUC!lL 

7 4.7 X 10\) p.r.; P .b.k. 731071 

6.9 4.7 x 1011 p.r.; P .b.k. at 350 nm. 703069 

5.2-S.5 3.0 x 10° p.r.; C.k.; rel. to k('OH + SCN-). 650388 

28'7 Adenosine 6'-monophosphate, conjugate acid 
'OH + AMPH+ -+ 2-2.2 1.2 x 10° p.r.; C.k.; pK" = 3.7, 6.4, 6.67, 13.06; reI. to 650388 

k(oOH + SCN-). 

288 Adenosine 3' -monophosphate 
'OH + 3'·AMP -+ -7 7.5 X 1011 )I-r.; C.k.; obs. G(inorg. phosphate); 17.3% 753070 

oxidative dephosphorylation; reI. to k(oOH + 
tert-BuOH). 

280 Adenosine tJ'lphosphate 
·OH + ATP-+ -7 8.9 x lOll 'V-r.; C.k.; cbs. G(inorg. phosphate); 0.3% 753070 

oxidative dephosphorylation; reI. to k(oOH + 
tert-BuOH). 

200 Adipic add 
'OH + H02C(CH2)4C02H -+ 2-2.2 2.0 x 1011 'V-r.; C.k.; reI. to k('OH + 5-MeU). 670461 

201 AdrenAllne 
'OH + Adr- 9.2 2.2 x 10 10 p.r.; C.k.; >60% oxyanion; reI. to k('OH + 771029 

SCN-). 

ZVZ AdrenalIne, conjugate acid 
'OH + MeNHz +CHzCHOHC6H3 (OH)z 1.6 X 10 10 p.r:; C.k.; pK" 2.7, 9, 11; reI. to k('OH + 761130 

SCN-). 

203 Adponalone 

'OH + MeNHCHzCOCuH:~(OH)z -+ 7.5 1.8 x 10 Ifl p.r.: C.k.: pK" = 6.8; pTodllct dehydratf'R 791\240 
MeNHCHzCOC6 Ha(OH)3 forming aryloxy radical; rd. to k(oOH + DCIP). 79A303 

204, Alanine 
oOH + Ala-+ 5.5-6 7.7 x 107 p.r.; C.k.; rel. to k(oOH + SCN-). 650~88 

206 Alanine, conjugate acid 
oOH + AlaH+ -+ 5.4 x 107 Average of 2 values. 

5.2 X 107 Fenton; esr; C.k. with HzOz; reI. to k('OH + 5- S9D278 
MeU). 

2-2.2 5.6 x 107 'V-r.; C.k.; pKa. = 2.4, 9.8; reI. to k(oOH + 5- 670461 
MeU). 
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TARLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I S-I) Comment Ref. 

296 Alanine, negative Ion 
'OR + Ala- -+ 9.75 7.5 x lOR X-r.; C.k.; 50% zwit.terion; not cor. for H2 0 2 ; l\t, 620023 

pH 6 Ie = 5.2 X 10'; reI. to A:(·OH + 
Fe(CN)6 4 -). 

297 Alanine anhydride 
'OR +-CJ!(Me)CONHCH(Me)CONH- 5.0 1.8 x lOll p.r.; C.k.; same rate at pH 11; reI. to k(oOH + 710554 
-+ -NRCOC(Me)NHCOCH(Me)- + SCN-). 
H2O 

298 Alanylalanylalanylalanylalanylalanlne, eonjugate aeld 
·OR + (Ala6)H+ -+ 3.6 1.7 x 10° p.r.; P.b.k. in buffered soln. 751004 

299 Alany 19lydne 
°OR + AlaGly -+ AlaCONRCHCOz - 7.1 3.9 x 108 'Y-r.; C.k.; reI. to k('OH + RNO). 760148 
+ R·1O 

800 Alanylglyelne, eonjugate aeld 
·OR + AlaGly+ ..:.. 2-2.2 1.9 x 10!! 'Y-r.; C.k.; pKn = 3.16, 8.24; reI. to h('OH + 5- 650388 

MeU). 

801 p-Alanylhlstldlne, eonjugate monoaeld 
'OH + (3-AlaHisH+ -+ 4.0 3.0 X 101) p.r.; P.b.k. in unbuffered soln. 771122 

302 (3-AlanylhJstidlne, negative Ion 
°OH + I3-AlaHis- -+ 10.2 9.6 x 10° p.r.; P .b.k. in unbuffered soln. 771122 

303 Allyl aleohol 
'OH + IhC=CHCHzOH -+ 6.0 x 109 Average of 2 values. 
CHzOHCHCHzOH + 
°CHzCRORCH2 OH 

7-7.2 5.9 x 101) p.r.; C.k.; reI. to k(°OH + SCN-). 80A240 

7.0 6.0 x 101) p.r.; P.b.k.; 12% H abstr. 731070 

304: AlJylammonlum Ion 
°OH + CH2=CHCHzNH:~ + - 4 8.6 x 10° p.r.; C.k.; reI. to k(oOH + SCN-). 700371 

806 Allyl eyanlde 
°OH + RzC=CRCHzCN - 7-7.2 6.9 x 10° p.r.; C.k.; reI. to k(oOH + SCN-). 80A240 

306 2-Amlnobenzoate Ion 
°OH + 2-R2NCoH.,CO z - - 6.2 1.1 x 10 10 p.r.; P.b.k.; pKn = 2, 5. 741063 
2-HzNC6H 4(OH)COz -

807 3-Anllnobenzoate Ion 
-OH + 3-HZNC tsH.,CO z - -+ 8.8 x tOn p.r.; C.k. in soln. contg. 5 X 10-3 mol L- 1 80A202 
3-HzNC nH 4(OH)COz - carbonate; reI. to k(oOH + C03

2
-). 

308 4:-Amlnobenloate Ion 
°OH + 4.HzNCoH1CO Z 9 8.2 X 10° 'Y-r.; C.k. with RNO; pKa. = 2.4, 5; reI. to 660441 
4.H\1NCa H .. {OH)CO\: - k(00H + Rt.OH) 

6-7 1.6 x 10 10 p.r.; C.k.; reI. to k(-OH + SCN-). 650387 

309 2-Amlnobutyrle add 
·OH + CHaCHIlCH(NHa +)CO D 6.4·6.9 5.3 x 108 "I-T.; C.k.; T"'1. t.o k{·OH + RNO). 760147 

310 2-Amlnobutyrlc add, eonJugate add 
oOH + CH3CH2CH(NRa +)COzH - 2-2.2 4.5 x 108 'Y-r.: C.k.; pK", = 2.4, 9.7; reI. to k(oOH + 5- 670461 

MeU). 

311 3-Amlnobutyrlc add, eonjugate add 
'OH + CH3CH(NH3 +)CHzCOzH - 2-2.2 9.3 x 107 'Y-r.; C.k.; pKa = 3.5, 10.4; reI. to k(oOH + 5- 670461 

MeU). 

312 4:-Amlnobutyrle add 
oOH + HaN+(CHz)aCOz - -+ 6.4-6.9 4.4 x 108 'Y·r.; C.k.; reI. to k(oOH + RNO). 760147 

313 4-Amlnobutyrle add, eonJugate add 
·OH + II3N+(CHz)aCOzH - 2-2.2 2.6 x 108 'Y-r.; C.k.; pKa. = 4.23, 10.43; reI. to h(-OH + 670461 

5-MeU). 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

~fl. Reaction pH Ie (L mol-I s-I) Comment Ref. 

1\4: I-Amlno-l-deoxY-D-galaetose 
-OH + GINH2 -+ 1.2 X lOll p.r.; C.k.; reI. to Ic(-OJI + SCN-). 703081 

1116 3-Amlno-3-(hydJ'oxymethyl)-pJ'opane-1,8-dlol (Trla) 
-OH + (HOCH2)3CNH2 -+ 8 1.5 x 10° 'Y~r.; C.k. in aerated soln. of phosphate buffer; 86G027 

pK3 = 8.3; reI. to k( -OH + 5-MeU). 

118 6-Amlnolndole 
-OH + 5~InNH2 -+ 9.0 3.3 X 10 10 'Y~r.; C.k. with RNO; reI. to k(-OH + TrpH). 710556 

1I17 1-Amlnonaphthalene-4-sulrooate 100 

'OH + AnsH -+ -7 7.3 X IOn p.r.; P.b.k. at 550 nm. 78A328 

1118 3- [( 8-Amlnopropyl)amlno}ethanethloJ 
'OH + -S(CH2)2NH(CH2hNH:~+ -+ 7 8.4 X 101'1 p.r.; C.k.; pKtI, of the SH group was detd. to be 84A411 
H 20 I -S(CH2}2NH(CH2hNH:s + 7.3; reI. to k(-OH I SCN-). 

aUJ 3-AmlnopYJ'ldlne 
-OH + pyNH2 -+ 9 8.4 X lOll 'Y-r.; C.k.; reI. to k(-OH + RNO). 690280 

no 4-Amlnopyrldlne 
'OH + pyNH2 - 9 5.0 x 109 'Y~r.; C.k.; reI. to k('OH + RNO). 690280 

821 3-Amlnopyrlmldlne 
·OH + 2-AmPm -+ 6-7 4.0 x 10~ 'Y-r.; C.k.; reI. to k('OH + RNO). 750294 

333 D-Amygdalln 
'OH + C2oH27NO 11 - addn. 4.e x 109 Average of 2 values. 

4_6 x WI) fLr; Clf; nv".r~11 rd.1> inl"hui('1II l'IrJrJn ~nd 80A433 
abstr.; reI. to k('OH + Fe(CN)o4-). 

3.7 X lOll p.r.; P .b.k. at 310 nm (hydroxycydohexadienyl 80A433 
radical). 

338 tut-Amyl alcohol 
·OH + CzHr;C(CHa)20H - 9 1.9 X lOll "V-r.; C.k. with RNOj reI. to ,\:(:OH + EtOH). 660423 

334: n-Amylamlne 
·OH + CHg(CH2)4NH2 -+ 8.9 X 109 Average of 3 values. 

7.0 X lOll p.r.; C.k.; calcd. from oba. values at pH 8-13.1; 730016 
reI. to k('OH + NB). 

0.0 x 10° p.I'.; O.k.; calcd. from obll. valuQII at pH 8-13.1; 730016 
reI. to k(-OH + SCN-). 

8.9 X 109 p.r.; C.k.; calcd. from obs. values at pH 8-13.1; 730016 
reI. to k(-OH + Fe(CN)o 4-). 

836 Amylammonlum lon 
·OH + n-CI)HIINHa + -+ 4.7 X 109 p.r.; C.k.; calcd. from obs. values at pH 8-13.1; 730016 

reI. to k('OH + SCN-). 

6.3 X 109 p.r.; C.k.; calcd. from obs. values at pH 8-13.1; 730016 
reI. to k(-OH + Fe(CN)o·l-). 

3.4 X lOll p.r.; C.k.; calcd. from oba. values at pH 8-13.1; 730016 
reI. to k(-OH + NB). 

4 9.8 X lOll p.r.; C.k.; reI. to k(-OH + RCN-). 700371 

836 Anlilne 
-OR + CoHr;NH2 - HOCuHsNHz 1.~ X 1010 Average of 5 va-hies. 

8.1-9.2 1.7 x 10 10 p.r.; C.k.; COt. for formn. of aniline transients; 86A365 
reI. to k(·OH + SCN-). 

8.4-9.5 1.5 x 10 10 p.r.; C.k.; reI. to k('OH + EtOH). 86A365 

8-9,4 1 x 10 10 p.r.; C.k.; reI. to k(-OH + MeOH). 86A365 

5.0, 11.1 8.6 X lOll p.r.; P.b.k. at 375 or 395 nm in soln. contg. 2 
X 10-4 mol L -I aniline; pKa. 4.6; cor. for 

85A428 

0- (14% present), at pH 11.1 kohll = 7.3 X 
109

; radical cation formed by OH- elimination 
has pKa. of 7.05. 
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T ABI,E 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 S-I) Comment Ref. 

326 Anlllne-Continued 
8,11 1.4 X 10'0 p.r.; P.h.k. at. 355 nm, (cyclohexa<iienyl radical), 720289 

295 (anilino radical), and 500 nm. 

327 Anlllnium Ion 
'OH + C6Hr,NHa + .... H2 0 + 5.1 X 109 Average of 2 values. 

• + + CoHsNH2 + HOCoHsNHa 

-4 4.8 X 101) p.r.; P.h.k. at 415 nm: pKa 4.5. 720289 

3 5.4 X 101) p.r.; C.k.; pH study; reI. to Jc(·OH + SCN-). 690573 

328 Anisole 
'OH + C6H50CHa .... HOC6Hr,OCHa 6.5 5.4 X 10° p.r.; P.b.k. 751171 

829 9,10-Anthraqulnone-l-sulfonate Ion 
·OH + 1-S0!tAQ- .... 1-S0 3 AQ(OH)'- 7.2 X 101) p.r.; P.b.k. at - 460 nm 720391 

880 9,10-Anthraqulnone-2-sulfonate Ion 
·OH + 2-S03AQ- .... 2-S0:~AQ(OH)'- 5.6 X 10° p.r.; P.b.k. at - 460 nm 720391 

SS1 O-Anthroatc ton 

·OH + 9-AnC02 - .... 9-An(OH)C0 2 9 8.0 X 101) p.r.; P.b.k. at 325 nm. 730110 

332 Arablnltol 
·OH + CI)H I20,; .... CI)H"OF; + H2 O 7 1.8 X 101) p.r.; C.k.: reI. to k('OH + SCN-). 70A366 

333 Arabinose 
'OH + CoHlOOll .... Cr,HgO o + H2O 7 1.8 X 101) p.r.; C.k.; reI. to Jc(oOH + SCN-). 79A366 

884 Al'glnlne, conjugate monoacld 
'OH + ArgH+ .... 6.5-7.5 3.5 x 101) p.r.; C.k.; pKa = 1.9, 9.7, 12.4; at pH 2-2.2 Ie 650388 

= 6.7 X 108
; reI. to 1e(:OH + SCN-). 

386 Ascol'bate Ion 
'OH + AH- .... H2 0 + oA- 11.0 4.1 X 101) p.r.; P.b.k.; pKa = 4.1, 11.8 771036 

7 1.1 x 10'0 p.r.; P.b.k. at 360 nm. 133006 

7-8 6.5 x 10° p.r.; C.k.; obs. ascorbate radical at 360 nm; reI. 733006 
to Jc('OH + Phe). 

7 1.3 X 10 10 p.r.; C.k.; reI. to Jc(oOH + SCN-). 720266 

336 L-Ascol'bate-2-sulrate Ion 
oOH + [2-S0 4A]2- .... addn. 4.2 X 101) p.r.; D.k. at 254 nm; p.b.k. at 360 (A'-) and 83A203 

290 nm ([2-S0 ,Ajo-) gave (4.~ :t 0.3) X 101); 
intermediate OH-adducts postulated. 

887 Ascol'blc acid 
'OH + AH z - H 20 + oAH 1.0 x 1010 Average of 2 values. 

1.5 8.2 X 10° p.r.; C.k.; reI. to k(oOH + SCN-). 720266 

1.2 X 10 lo p.r.; C.k.; reI. to k(oOH + SCN-). 650387 

338 Asparagine 
'OH + Asn -:0 6.6 4.9 X 107 'Y-r.; C.k.; reI. to k(oOH + RNO). 730548 

339 Asparagine, eonJugate monoaeld 
'OH + AsnH+ .... 2-2.2 3.8 x 107 'Y-r.; C k.; pK~ :-:0 2.2, 8.Rfi: rEO!. t.o k(oOH + 5- 6704fll 

MeU). 

340 Aspal'tate mono anion 
oOH + Asp- .... 6.8-7 7.5 X 107 p.r.; C.k.; pKa. = 2.09, 3.86, 9.82; at pH 2-2.2 Ie 650388 

= 3.9 x 107; reI. to Jc(oOH + SCN-). 

341 6-Azaeytldlne 
'OB + 5-AzaCy - 5-AzaCy-OH 8.0 2.7 x 109 p.r.; C.k. in soln. contg. 2 X 1O-~ mol L- 1 83A297 

phosphate buffer; similar value obtained reI. to 
Jc(oOH + Fe(CN)6 4-) ~ 9.3 X 1011; reI. to k(oOH 
+ SCN-). 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 
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TABl,g 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I S-I) Comment Ref. 

142 6-Asaeytoslne 
·OH + S-AnCy .... 5-AuCy-OH 

11-48 6-Asaeytoslne 
·OH + 6-AzaCy .... 6-AzaCy-OH 

114:4; 6-Asathymlne 
'OH + 6-Aza-5-MeU .... 
6-Aza-5-MeU-OH 

8.6 6-Asauradl 
'OH + o-AzaU - o-AzaU-OH 

846 6-Allauraell 
'OH + 6-AzaU .... 6-AzaU-OH 

847 6-Asau .. ldlne 
'OH + 6-AzaUr -+ 6-AzaUr-OH 

848 A.lelale add 
·OH + H0 2C(CH2hC0 2H -

8.0 

8.0 

8.0 

8.0 

8.0 4.5 X 10° 

8.0 7.2 X 10° 

2-2.2 5.4 X lOs:! 

849 2,2' -AlIlnoble( 8-ethylbenllothlallollne-6-sulfonate Ion) 
·OH + ABTS .... OH- + ABTS·+ 1.2 X 1010 

6 1.2 X 10 1U 

860 1,1' -AJlobls( N,N-dlmethylformlde) (Dlamlde) 
·OH + (CHabNCON=NCON(CHa)2 5.1 X 109 

4-8 4.2 X lOP 

7.1 7.7 X 10l) 

10.3-11 5.5 X 1011 

7 3.0 X 109 

361 Benzaldehyde 
'OII + 0 0 111)0110 9 4.4 x 10° 

362 Bensamlde 
'OH + C 6H r,CONHz .... 9.4 X 109 

9 4.6 x 10° 

2.2 X 10° 

368 Benzene 
·OH + PhH .... C 6H6OH 7.8 X 109 

7 7.8 X 109 

8.2 X 109 

7.0 7.5 X lOs:! 

p.r.; C.k. in soln. contg. 2 x 10-:10 mol L -1 S:lA20'1 

phosphate buffer; similar value obtainE!o r~' to 
Ic(·OH + Fe(CN)n1-) 9.3 X 10°; reI. to Jc('OH 
+ SCN-). 

p.r.; C.k. in soln. contg. 2 X 10-:l mol L -1 83A297 
phosphate buffer; similar value obtained reI. to 
Ic(·OH + Fe(CN)o 4-) = 9.3 X 10"; reI. to k('OH 
+ SCN-). 

p.r.; C.k. in soln. contg. 2 X 10-:l mol L -I 83A297 
phosphate buf1'tor; similar value obt.ainf!/'i rp! t.o 
lc('OH + Fe(CN)6 4

-} = 9.3 X 1011; reI. to lc('OH 
+ SCN-). 

p.r.; C.k. in soln. contg. 2 X 10-1l mol L -1 83A297 
phosphate buffer; similar va.lue obta.ined reI. to 
k(·OH + Fe(CN)o 4-) = 9.3 x lOQ; reI. to lc('OH 
+ SCN-). 

p.r.; C.k. in soln. contg. 2 X 10-3 mol L -1 83A297 
phospha.te buffer; similar value obtained reI. to 
k(·OH + Fe(CN)6"-) 9.3 X 10"; reI. to k('OH 
+ SCN-). . 

p.r.; C.k. in soln. contg. 2 X 10-3 mol L -1 83A297 
l-Ih08ph",ttl buffer; !Silllilar value obtained reI. to 
Ic(·OH + Fe(CN}n 1-) 9.3 X 109; reL to k('OH 
+ SCN-). 

)'-r.; C.k.; reI. to k('OH + 5-MeU). 

Seleeted value. 

p.r.; P.b.k. at 415 nm. 

Average of 4 values. 

p.r.; C.k.; reI. to Ic(·OH + Phe). 

p.r.; P.b.k. at 400 nm. 

p.r.; C.k.; reI. to lc('OH + COa
2-). 

p.r.; C.k.; reI. to k('OH + SCN-). 

1-r.; C.k.; reI. to k('OH + RNO). 

Average of 2 values. 

670461 

82A196 

751194 

741061 

741061 

741061 

6902~O 

),-r., O.k. with RNO, Ttll. tu k(-OH + EtOH). 660441 

Fenton; C.k.; reI. to k(·OH + Fe2 +). 490003 

Average of 4 values. 

p.r.; P.b.k. at 512 nm in soln. contg. 10-3 mol 771012 
L- 1 N 20. 

p.r.; C.k.; It lowered in prl'!!'Il'!nce of !mrfltrt.l:mt.l'I; 110001 

reI. to lc('OH + SCN-). 710586 

p.r.; C.k.; obs. formn. of PNBA --OH adduct at 700211 
415 nm; reI. to k('OH + PNBA -). 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- l s-I) Comment Ref. 

3&3 Bensene-Contin ued 
7 7.8 x 1011 p.r.; P.h.k. at 313 nm; cor. for (OR + OH) anti 680304 

(H + aromatic). 

3&. Bensene-de 
·OH + C6D6 - CoD60H 4.7 x 109 p.r.; P.h.k. at 313 nmi no isotope effect ohs. 620020 

8&& Benzenesulfonamlde 
·OH + C6H"S02NH2 - t.8 X 109 Average of 2 values. 

2.8 x 109 )I-r.; C.k. with RNO; reI. to k(·OH + 4- 730094 
H2NCoH4SOa -). 

9 2.9 x 10° )I-r.; C.k. with RNO; reI. to k(oOH + EtOH). 660441 

36& Benzenesulfonate Ion 
·OH + C6H5S03 - - C6H,,(OH)S03- 7 4.7 X 1011 p.r.; P.h.k. at 315 nm; cor. for (OH + OH) an<j 680304 

(H + aromatic). 

867 Bcnscnceulf'onlc acid 

·OH + C6HI)S03H - 1.6 x lOll Fenton; C.k.; pKa = 0.7; reI. to k(oOH + 490003 
Fe2+). 

868 Benshydrylammonlum Ion 
·OH + (C6H5bCHNHa + - 7 6.9 x 109 p.r.; P.h.k. at 320 nm in N20-satd. soln. 86A4l0 
HOC6Hr;CH(C 6 Hr,)NHa + 

3&9 Bensoate Ion 
·OH + COHl)C02 - - HOC6H5C02 - &09 x lOG Seleeted value. 

6 6.2 X 10" p.r.; C.k.; oha. ABTS·+ formn. at 415 nm; reI. 82A196 
to k(·OH + ABTS). 

-7 5.7 x 1011 p.r.; P.h.k. at 345 nm. 710282 

nat. 6.1 x 10° p.r.; C.k.; reI. to k(oOH + Fe(CN)64-). 710578 

7 5.7 x 109 p.r.; P.h.k. at 330 nm. 710578 

6-9.4 6.0 x lOll p.r.; P.h.k. at 330 nm; cor. for (OH + OH) and 680304 
(H + aromatic). 

6-7 5.5 x 1011 p.r.; C.k.; reI. to k(oOH + SCN-). 650387 

8&0 Bensoftavlne 
·OH + BZFl - BzFl(OH) 6.5 1.4 x 10 10 p.r.; D.k.(bleaching); p.b.k. at 300-390 nm gave 78A153 

Ie = 1.2 X 1010. 

3&1 Bensole add 
-OH 1- C6HsC02H ..... HOC6HI)C02H :::s3 4.3 x 10° p.r.; P.h.k. at 340 nm; cor. for (H- 1- BIoOH) 680229 

and (oOR + oOH). 

8&1 Bensonltrlle 
·OH + CaRsCN - HOCeH.:CN J..J. X 109 Averal[e of 2 values. 

3.9 x 10° p.r.; C.k.; reI. to k(oOH + SCN-). 700657 

7 4.9 x 10° p.r.; P.h.k. at 348 nm; cor. for (OH + OH) and 680304 
(R + aromatic). 

8&8 Bensophenone 
oOH + (COHI)2CO - 8.8 X 109 Average of 2 values. 
HOCoH5COCoH5 

9 x 109 p.r.; P. b.k. at 330 om. 751125 

8.7 x 109 p.r.; P.h.k. at 380 nm. 680727 

8&. 1,~Bensoqulnone 

·OH + Q - Q(OH)o -7 1.2 X 109 p.r.; P.h.k.(OR adduct at 415 om). 670121 

386 Benzyl aleohol 
oOH + C6H1;CH20H - 7 8.4 x 10° p.r.; P.b.k. at 320 nm; cor. for (OH + OH) and 680304 
HOCoH5CH20H (H + aromatic). 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol- J s-') Comment Ref. 

1186 BenBylammonh~m Ion 
oOH + CoHoCHzNHa + - 7 5.5 x IOn b p.r.; P.b.k. at 312 nm in N:p-satci. soln. 8RA4JO 
HOCoHt;CHzNH.'S + 

4 1.3 X 1010 h p.r.; C.k.; reI. to k(oOH + SCN-). 700371 

367 ~-Benzylglueo81de 

'OH + GluOCH 2C IlHr, - -7 4.2 x 1010 p.r.; C.k.; reI. to k(oOH + SCN-). 710480 

308 Benzyl methyl ether 
'OH + CoHI)CH2 0CH3 - 1.7-1.8 1.0 X 10'0 Fenton; C.k. with 1-phenylethanol; reI. to k(oOH 749006 

+ 2-PrOH). 

80\) Benzy\pen\eUUn 
'OH + C loRH!NzO .. S - 7 7.1 X 109 )I-r.; C.k. with RNO: reI. to k(oOH + PA -). 730134 

870 BenBylpenlelllole add 
'OR + C,r,HzoN z0 3S - 7 7.1 X 1011 )I-r.; C.k. with RNO; reI. to k('OH + PA -). 730134 

871 Bensyltl"lbutylammonlum Ion 
-OH + C tlHI)CHzN+(C 4l!ob - H2 O 6.9 6,4 x 101) p.r.; P.b.k. a.t 325 nm (OH a.dduct): 45% addn., 81A034 
+ C uH sCH2 N+ (C 4Hg)2(C 4HS) 51% H abstr. on butyl, 4% H abstr. on benzyl. 

3'12 Benzyltrlmethylammonlum Ion 
'OH -f: CuHsCH2N(CHah + - 6.9 5.0 x 100 p.r.; P.b.k. a.t 325 nm (OH adduct); 65% addn., 81A034 
CoHI)CHN+(CHah + 35% H abstr. 
HOCoHI)CHzN+(CHgh 

3'13 Blllrubin dlanlon 
'OH + BRz- - BROH·2 - 1.0 X 1010 Average of 2 values. 

10.9 1.3 x 10'0 p.r.; P.b.k. in soln. contg. 10-3 mol L -I NaOH 83A302 
and 10- 4 mol L - J pigment. 

12 8 x 10° p.r.; P.b.k. at 540 nm in NzO-satd. soln. contg. 
2-10 x 10-5 mol L -I bilirubin; cor. for .0-. 

771137 

8'14: Blllverdin dtanlon 
·OH + BV2 - .... BVOH·2 - 10.9 4 X 10'0 p.r.; P.b.k. in soln. contg. 1O-:l mol L -1 NaOH 83A302 

and 10--1 mol L -I pigment. 

3'16 Blottn 
'OH + C IOH 16Nz0 3S - H abstr. 3.6 3.8 x lOll p.r.; C.k.; reI. to k(·OH + SCN-). 771034 

3'16 Biphenyl 
·OH + C6H5C6HI) - C6Hr,CoHr,OH 9.0 x IOU p.r.; P.b.k. 751096 

3'1'1 Blphenyl-4-earboxylate Ion 
·OR + 4-CnHI)CoH"COz - -+ 9 6.8 X 101) p.r.; P.b.k. at 330 nm. 730110 
[4-C6Ht>C6H'lCOZ lUH 

3'18 2,2'-Blphenyldlearboxylate ion 
·OR + 2,2'- -OzCC tlR,C"H 4CO Z - - 9 7.0 X 10° p.r.; P.b.k. at 320 nm. 730110 
-OzCC6 H,.CoH.t (OH)COz -

3'19 4,4'.Blphenyldleal"boxylate Ion 
'OH + -OzCCOH4CoH .• COz- .... 9 8.3 x 10° p.r.; P.b.k. at 390 nm. 730110 
-OzCCoH.1CoH .. (OH)COz -

380 2,2' -Blpyrldlne 
·OR + bpy - bpyOH 9.3 6.2 X 10° p.r.; P.b.k. 710582 

aRl ..... ,4,' -Blpy.ldlo@ 

·OH + 4,4'·bpy ..... 4,4'·hpyOH 9.3 5.3 A lOll p.r.; P .h.k. 710582 

382 2,2-Bls(hydroxymethy 1)-2,2' ,2" -nitl'llotrlethanol 
'OH + (HOCH2CHzbNC(CHzOH)a ..... 7 3.0 X lOll p.r.; Buffer soln. contg. phosphate; no details. 78A471 

383 2,2' -Blthlophene 
'OH + C8H(~Sz .... HOC4H3S-C4H:~S '~7 1.6 x 10 10 p.r.; P.h.k. at 430 nm. 78A026 

as4, Bpornolu!tlltattll Ion 

-OB + BrCHzCO z - 9 4.6 X 107 )I-r.; C.k. with RNO; reI. to k('OH + EtOH). 660423 
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TABLU: 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol- l s-I) Comment Ref. 

88& "'Bl'omobenzoate Ion 
°OH + 4-BrCoH"C02 - - 9 3.2 x 10° 'Y-r.; C.k. with RNO; ret to k(°OH + EtOH). 6fl0441 

888 I-Bl'omoethanol 
°OH + BrCH2CH2 0H - 8.5 8.0 x lOs 'Y-r.; C.k. with RNO; reI. to k(°OH + EtOH). 670050 

88'1 6-Bl'omoful'tul'al 
°OH + -OCBr=CHCH=C(CHO)- - 9 3.9 x 10° 'Y-r.; C.k.; method of (650356); reI. to k(°OH + 83A335 

RNO). 

388 6-Bl'omolndole 
°OH + 5-BrIn - 9.0 1.6 X 10 10 'Y-r.; C.k. with RNO; reI. to k(°OH + TrpH). 710556 

889 6-Bl'omool'otate Ion 
°OH + 5-BrUC0 2 - -'" 7 3 x 109 p.r.; P.h.k. ail 340 nm; pK -= 2.4, 7.3 730002 
5-BrU(OH)-6-C02 -

7 6.6 X 1011 p.r.; C.k.; reI. to k(°OH + SCN-). 730002 

800 1-(p-BpoIYJophenyl)ethanol 

°OH + BrCoH.tCH(CHa)OH - 1.7-1.8 6.1 x 109 Fenton; C.k. with l-phenylethanol: reI. to k(oOH 749006 
+ 2-PrOH). 

891 m-Bl'omophen)"l-~-D-glueop)"l'anoelde 
·OH + C 12RU;Br06 - 3.7 >< 10" -v-r.; C.k. with RNO; reI. to k(oOH + 710056 

GlUCOC6 Ho)' 

891 2-Bl'omopl'oplonate Ion 
oOH + CHaCHBrC02 - - 8.5 2.3 x lOR 'Y-r.; C.k.; reI. to k(°OH + EtOH). 670050 

a98 3-Bl'omopl'oplonate Ion 
oOH + BrCH2 CH2C02 - - 8.5 2.3 x 108 'Y-r.; C.k.; reI. to k(oOH + EtOH). 670050 

894 2-Bl'omop),l'ldlne 
oOH + C5 H.IBrN - 'g 2.4 x 10° 'Y-r.; C.k.; reI. to k(·OH + RNO). 690280 

a96 8-Bl'omop)"l'ldlne 
·OR + C5 H1BrN - 9 1.1 x 109 'Y-r.; C.k.; reI. to k(oOH + RNO). 690280 

a98 a-Bl'omotetl'onate Ion 
oOR + BrTr- - Br- + H+ + oOTr- 7 7.7 x 109 p.r.; D.k. at 258 nm as well as p.b.k. at 360 741053 

nm. 

a9'1 6-Bl'omoul'aell 
·OII + 5-BrU - 5-BrU(OH) 4·4 >< 109 Average of 3 values. 

7 4.0 x 109 p.r.; C.k.; reI. to k(oOH + SCN-). 720049 

7 5.6 X 109 p.r.; P.b.k. at 340 nm; 5-addn. followed by 720049 
dehalogenation [720236J; at pH 11 Ie = 5.8 x 
109

• 

7.0 3.6 x 109 p.r.; r.h.k. a.t 335 nm. 690826 

898 Butadiene 
°OH + H2C=CHCH=CH2 - 7.0 x 109 p.r.; C.k.; obs. formn. of 12 - at 400 nm; reI. to 670041 

k(oOH + 1-). 

a9g Butane 
°OH + n-C4 HIO - 2 4.6 x 109 F~nton; reI. to k(°OII + Ethane). 81M420 

400 l,S-Butanedlol 
·OR + CH3CH(OH)CH2CH20H - 7 2.2 x 10° p.r.; C.k.; reI. to k(·OH + SCN-). 650387 

401 1,4-Butanedlol 
°OH + HO(CH2)40H - 7 3.2 x 109 p.r.; C.k.; reI. to k(°OH + SCN-). 650387 

402 2,3-Butanedlol 
oOH;r CH:~CH(OH)CH(OH)CHa - 7 1.3 x 109 p.r.; C.k.; reI. to k(oOH + SCN-). 650387 
CHaCOHCHOHCH3 + H20 + 
°CH2CHOHCHOHCHa 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

'J" Reaction pH k (L mol- 1 s-I) Comment Ref. 

,nil 2,3-Butanedlone 
·OH + CH3COCOCH3 -+ H20 + 1.7 x 10~ p.r.; C.k.; reI. to k(-OH + SCN-). 680249 
-CH2COCOCHa 

'0" I-Butanol 
-OH + CH:~JCH2hOH -I> H20 + 4-.e X 109 Average of 3 values. 
CHa(CHz)2CHOH (41%) + 
-CH2(CH2hpH + CH:~CH(CH2)20H 
+ CH:)CH2CHCH20H (58.5%) 
[730126J 

nat. 4.5 x 1011 p.r.; C.k.; reI. to k('OII + Fe(CN)6 "-). 710518 

7 4.3 x 1011 p.r.; C.k.; reI. to k(:OH + C03
2 -). 650190 

7 3.7 X 109 p.r.; C.k.; reI. to k(oOH + SCN-). 650387 

"06 :I-DuC,auul 

-OH + CzHr,CH(OH)CH a -+ 7 3.1 x 10° p.r.; C.k.; reI. to k(oOH + SCN-). 650387 

,Oft 2-Butanone 
-OH + CoHsCOCH:! -+ 6-7 g.o x 108 p.r.; C.k.; rf!1. to k(oOH + ~CN-) BFi03R'7 

407 I-Butene 
·OR + CH:l CH2CH=CHz -I> 7.0 X 101) p.r.; C.k.; obs. formn. of 12 - at 400 nm; reI. to 670041 

1:(00H + I-}. 

408 I-Butene-8-one 
·OH + IhC=CHCOCHs -+ 8.5 x 109 p.r.; C.k.; reI. to k(oOH + SCN-}. 100165 
HOCH2CHCOCH:i 

"09 N-tert-Butylaeetamlde 
oOH + CH:lCONHC(CHab -+ 5-6 1.1 x 109 p.r.; C.k.; reI. to k(oOH + SCN-). 710414 

no n-Butylamlne 
-OH + CH3(<{H2bNHz ~~ 1120 + 7.7 x J.og 

AVlt::ri:l.se of 3 values. 
CRaCH2 CH2CHNHz 

6.6 x 101) p.r.; C.k.; calcd. from obs. values at pH 8-13.1; 130016 
reI. to k( oOH + NB). 

8.2 x lOll p.r.; C.k.; calcd. from obs. values at pH 8-13.1; 730016 
reI. to k(oOH + SCN-). 

8.3 x 101) p.r.; Co.k.; calcd. from obs. values at pH 8-13.1; 730016 
1'p.1. t,o Ir.(.OH + Fp(CN)o 4-) 

4:11 Butylammonlum Ion 
-OH + n-C4HgNHa + -I> 9.6 X 109 Average of 4: values. 

3.2 X 109 1'.1'; C.k ; r~lrti f"om oh!!l. v~luog at pH 9-ll.l; 7l001S 

reI. to k(-OH + Fe(CN)6 "-). 

2.5 x 101) p.r.; C.k.; calcd. from obs. values at pH 8~13.1; 730016 
reI. to k(oOH + NB). 

3.1 x 101) p.r.; C.k.; calcd. from obs. values at pH 8-13.1; 730016 
reI. to k(-OH + SCN-). 

4 5.5 x lOll p.r.; C.k.; reI. to k(-OH + SCN-). 700371 

4U tert-Butylamine 
-OH + (CH:daCNHz - (CH3):~CNH + 12 6.0 X 101) p.r.; C.k., extrapolated from pH study; reI. to 710n8!; 
H20 + ·CH2C(CH3)2NH2 k(oOH + SCN-). 

4-lA tut-RlIt,yIAmmonlu'Dl ion 

-OH + (CHa}sCNHa + - 3.2 7.0 x lOll h p.r.; C.k.; reI. to k('OH + SCN-). 710585 
-CH2C(CH3)zNH3 + + H2O 

4 2.4 X 108 b p.r.; C.k.j reI. to k(·OH + SCN-). 700371 

4:14: 4:-tert-Butyl-1,2-dlhydl'oxybenlene 
·OH + (CHahCCnHa(OH)2 - 7.0 7.6 X 101) p.r.; P.b.k. at 338 nm; OH adduct loses water 79A099 
(CH3hCC6H3(OH)a giving semiquinone (pKl\ = 5.2), abs. at 313 

nm; k = '7.8 'X 10° at pH 10.5 (substrata pKa. 

= 9.60) by p.b.k. at 313 nm. 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I S-I) Comment Ref. 

416 ten-Butyl hydroperoxlde 
-OH + (OH3hOOOII --+ 7 <1.0 X 10'1 p.r.; Nu r~iSctiull ubll.; O.k.; reI. to !('OII + 81A374 

SCN-"). 

41ft tert-Butyl methyl ether 
oOH + (CH3)3COCH3 - 1.6 x 10° p.r.; reI. to II:(-OH + SCN-). 80A441 

41'1 .... 'erl-Butylphenol 
·OH + (CHahCC6H40H - 9 1.9 X 1010 'Y·r.; C.k.; pKa. = 11; reI. to k(oOH + RNO). 72G837 

418 Butylsulfate Ion 
'OR + CH:~(CH2)aOS03- .... U)X lOP p.T.; C.k.; T~l. to It('OH + SCN-). 79N061 

419 Butyltrlmethylammonlum Ion 
·OH + C4HoN+(CHa)a - H2 0 + 1.8 X 109 Average of 2 values. 
·BTAH 

2.0 x 10° p.r.; C.k.; reI. to k(oOH + Fe(CN)o1-). 84A385 

1.6 x 109 p.r.; C.k.; reI. to 1I:(00H + PhOH). 84A385 

410 Butyraldehyde 
·OH + CH3CH2CH2CHO .... 2.0 3.9 x 10° p.r.; C.k.; reI. to 1I:(00H + SCN-). 650387 

4.21 Butyrate ion 
oOH + ,.,.CaH7C02 - .... 9 2 x 10° 'Y·r.; C.k. with RNO; reI. to k('OH + EtOH). 660423 

jll n-Butyrle acid 
-OH + CH:sCH2 CH2C02 H .... 2-2.2 2.2 x 10° 'Y·r.; C.k.; reI. to 1I:(00H + 5-MeU). 670461 

jll Caffeine 
·OH + CsH loN40 2 .... 6.9 x 109 p.r.; C.k.; reI. to k('OH + SCN-). 85R089 

j24 Camphol' 
'OH + C 10H 160 .... 9.2 4.1 x 109 p.r.; P.b.k. at 330 nm. 79A191 

.16 I-Carboxamldo-I,I,6,6-tetrametbylpYl'rolldln-l-yloxy 
·OH + NX·s - OH- + [NX-s]o+ 3.9,9.3 3.7 X 10° p.r.; Candy.; pKlI. = 5.25. 761152 

42ft 3-Carboxamldo-I,I,6,6-tetramethyl-3-pYl'I'olln-l-yloxy 
'OH + NX-u .... OH- + [NX-u)o+ 3.9,9.3 5,4 x 109 p.r.; Condy.; pKa. = 4.95. 761152 

41'1 Carbon dlsulftde 
'UH + CS2 - :sqOH)S' 7.6 8.0 X 101) p.r.; C.k.; obs. abs. increase at 28U nm (C:S2 OH) 731015 

or at 500 nm; reI. to k(-OH + SCN-). 

~1I8 Z-Carboxy-6,6-dlmethyl-l-pyrrollne N-oxlde 
·OR + CDMPO- ~2.6 x 1011 Fonton; C.k.; Ie docroo.aoll with incroo.aing conen 80A116 

of CDMPO; reI. to k(·OH + DMPO). 

41G Carmine 
·OH + C22H200 13 .... 7.3-7.5 1.3 x 1010 a. chern.; C.k. in soln. contg. 0.1 mol L -l H20 2, 

2.5 x 10-6 mol L -I Mn2+ and 0.2 mol L- I 
79A411 

HCOa -; reI. to k('OH + RNO). 

j30 Catechol 
-OH + 1,2-00 H.1(OH)2 - 9 1.1 X 10 10 -y-r.; O.k.; pKa 9.85; reI. to !('OIl + RNO). '12083'1 

481 D-CeUoblose 
-OR + C\2R220,\ - 6.5 3.6 X IOU 'Y-r.; C.k.; rel. to II:(:OH + RNO). 690580 

4:81 Chloral hydrate 
'OH + CClaCH(OH)2 - CClaC(OHb 3.1 x 10° p.r.; C.k.; reI. to k(oOH + SCN-). 730062 

+ H2O 

4:88 6-(2-Chloroacetamldo)-2,8-dlhydI'0-1,4:-phthalallnedlone 
-OR + CDP .... 11 -1 X 10 10 p.r.; P.b.k. in soln. satd. with 1:1 02-N20 79G176 

414 Chloroaeetate Ion 
·OH + CICH2 C0 2 - .... - 4.0 X lOR 'Y·r.; C.k., obs. G(CI-); ratio of H abstr. to Cl- 690422 

formn. = 4.0; reI. to k('OH + MeOH). 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 S-I) Comment Ref. 

436 Chlol'oaeetle add 
°OR + CICR2C0 2R - 4.3 x 101 p.r.; C.k.; pK:t. = 2.gS; reI. to k(°OH + SCN-). 6503g7 

488 Chlol'obenzene 
°OH + CoHoCI .... 5.5 x 109 Average of 2 values. 

9 4.5 X 109 -y-r.; C.k.; reI. to k(°OH + RNO). 690280 

10.7 6.5 x 10° -y-r.; C.k.; measured 14C02; reI. to k(·OH + 650099 
BzO-). 

48'1 2-Chlol'obcnzoate Ion 
°OR + 2-CICoH 4C02 - .... 7 5.9 x IOn )'-r.; C.k.; obs. G(acetone); reI. to k(-OH + 2- 740167 
2-CICoH 4( OH)C0 2 - PrOH). 

438 3-Chlol'obenJloate Ion 
'OH + 3-CIC6 H"CO z - .... 7 5.3 X lOll -y-r.; C.k.; obs. G(acetone); reI. to k(-OH + 2- 740167 
3-CIC6H4(OH)COz - PrOH). 

4:89 4-Chlol'obenzoate Ion 
-OH I 4-CICnH.IC02 - ---I- 6-9.4: 6.0 >< lOll p.r.; f'.b.k. at 345 11111; cor. ror (OH + OH) and 680304 
4-CIC6H,.( OH)C02 - (H + aromatic). 

4:40 2-Chloro-l,1-dlmethoxyethane 
-OH + CICHzCH(OCHa)2 .... 1.5 x 10° p.r.; reI. to k(·OH + SCN-). 80A441 

441 2-Chloroethanol 
oOH + CICH2 CH20H - 8.5 9.5 x 108 -y-r.; C.k. with RNO; reI. to k(oOH + EtOH). 670050 

44:2 Chlorofol'm 
oOR + CHCla .... oCCla + H2 O 5.5-5.8 -5 x 106 b -y-r.; Est. from effect of Fe2 + on G(Cl-). 700013 

9 1.5 x 101 h -y-r.; C.k. with RNO; reI. to k(°OH + EtOH). 660423 

7.4 x lOOb r.; C.k. with Fe2+. 669002 

0.4 7.3 x lOOb Fenton; C.k.; reI. to k(oOR + Fe2 +). 600016 

0.4 1.4 x 107 b ~-r.; C.k.; reI. to k(oOH + Fe2 +). 600016 

4:43 6-Chlol'0lndole 
oOH + 5-ClIn - 9.0 2.0 X 10 10 -y-r.; C.k. with RNO; reI. to k(oOH + TrpH). 710556 

4:44: 2-( Chlol'omethyl)-1,3-dloxolane 
°OR + -OCH(CH2 Cl)O(CH2)2- -+ 3.5 X lOll p.r.; reI. to k(oOH + SCN-). 80A44l 

4:4:5 2-Chlol'ophenol 
°OR + CIC6H40H -+ addn. 6.5-7.7 1.2 x 10 10 p.r.; P.b.k. at 300 nm in N 20-satd. soln. contg. 86A463 

5-10 x 10-4 mol L -, substrate. 

4:48 3-Chlol'ophenol 
oOH + CICoH 40H -+ 9 7.2 x 10° -y-r.; C.k.; pKII. = 9.02; reI. to k(°OH + RNO). 72G837 

44'1 4-Chlol'ophenol 
-OH + CICoH 40H -.. 9 7.0 x 100 -y-r.; C.k. wIth H.NU in air-satd. soln.; pK/I. = 760371 

9.38; reI. to k(°OH + EtOH). 

4:4:8 m-Chlorophenyl-p-D-glueopyranoslde 
'OH + C ,llH.r;CI0 6 -+ 31 X 109 -y-r_: C_k_ with RNO; reI. to k(00H + 110056 

nJ11COCoHr,). 

4:49 p-Chlol'op heny 1-~-D-glueopYl'anoslde 
°OH + GluOC"H ICI .... 5.0 x 101) p.r.; C.k. with SCN-; reI. to k('OH + 710056 

GlucOCoHs)· 

4:60 2.Chlol'opl'oplonate ton 
oOH + CHaCHCIC0 2 - -+ 8.5 2.5 x 108 -y-r.; C.k. with RNO; reI. to k(·OH + EtOH). 670050 

4:61 3-Chlol'opl'oplonate ton 
°OH + CICH2CH2C02 - - 8.5 3.2 x 10~ -y-r.; C.k. with RNO; reI. to k('OH + EtOH). 670050 

4:62 2-Chlol'opYl'tdtne 
°OH + pyCl - 9 1.8 X lOS! -y-r.; C.k.; reI. to k(°OH + RNO). 690280 
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TABLg 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol- 1 S-I) Comment Ref. 

4:68 4:-Chloropyrldtne 
-OR -t pyCl ....... 9 3.1 X 10° -y-r.; C.k.; reI. to k(-on + RNO). 6902:AO 

464 6-ChlorouraeU 
'OH + 5-ClU -+ 5-ClU(OH) 5.S X 109 Average of 2 values. 

7 5.5 X 109 p.r.; P.b.k. at 340 nm; 5-addn. followed by 720049 
dehalogenation [720236); pKs. = 7.9; at pH 11 Ie 
= 5.8 x 101). 

7 5.2 x 10° p.r.; C.k.; reI. to II:('OH + SCN-). 720049 

4:66 ChlorpromalStne, eonJugate aeld 
·OH + CZH+ -+ H20 + CZ·+ 8.6 X 109 Average of 2 values. 

3.5 8.8 X 101) p.r.; P.b.k. at 505 nm; 28% of the OH reacts to 83A272 
give the radical cation, the remainder may 
abstract H or add. 

-4 8.3 X 10° p.r.; P.b.k.; reaction also involves OH addn. to 7'9A060 
S which leads to cation radical, addn. to ring 
and H abatr.; pH effect. 

468 Clnnamate Ion 
-OH + CoH/)CH=CHCOz - -+ 6.0 8.1 X 109 p.r.; P.b.k. at 310 and 365 nm (mixed acid and 82A308 
HOCo1io-CH=CHC0 2 - + anion); --70% benzyl-type radicals and ~30% 
C 6HI)CHCH(OH)C02 - hydroxycyclohexadienyl radicals formed; 

product anal. showed 0.66:0.49:0.60 OH-addn. 
at o:m:p-positions. 

46'1 Cltrle aeld 
'OH + (H02CCH2)2COH(C02H) .... 5.0 X 107 p.r.; C.k.; pKa = 3.08, 4.74, 5.40; reI. to II:('OH 650387 

+ SCN-). 

4:68 Olt;rulline 

·OH + 6.4-6.9 1.2 X 10° -y-r.; C.k. with RNO; reI. to II:('OH + RNO). 760147 
H2 NCONH(CH2):\CH(NHa +)C0 2 - -+ 

46' Coenzyme A 
·OH + C2JH:i6N,OIOP:lS - addn. -7 3.1 x 10° -y-r.; C.k.; obs. G(inorg. phospha.te); 2.50% 753070 

oxidative dephosphoryla.tion: reI. to II:(-OH + 
tert-BuOH). 

400 CUllvlclue 

-OH + 5-0glu-6-NH2U -+ 5.3-8.0 1.5 X 10 10 p.r.; P.b.k. at 300 nmi about one-third addn. 80A381 
5-0g)u-6-NH2 U(OH) + 
5-0g1u{-H)-6-NH2U + H2O 

481 CoumarIn 
-OH + CI)H002 -+ 2 x lOt) -y-r.; C.k.; effect of 2-PrOH on fluorescence 77G518 

intensitYi details not given. 

48J o--Cresol 
-OH + CHaC6H40H -+ 9 1.1 X 10 10 -y-r.; C.k.; pKs. = 10.28; reI. to k(-OH + RNO). 72G837 

488 p-Cresol 
·OH + CH 3 C OH..OH - 5.6- 1.2 x 10 '0 p.I'.; C.k.; pK,. = 10.17; r@J t.o k(-OH + !'!~N-) '1~nnn~ 

4tH CroeeUn 
-OH + C2oH240 0\ -+ 5.9 2.3 x 10 '0 p.r.; D.k. a.t 420 nm. 82R027 

406 Croeln 
-OH + C44H64024 -+ 9.1 X 1010 Average of 2 va.lues. 

2.9 X 10'0 p.r.; C.k.; reI. to II:('OH + DCIP). 82R027 

5.9 3.3 x 10 10 p.r.; D.k. at 440 nm. 82R027 

488 Cpotonaldehyde 
-OH + CH!\CH=CHCHO - 5.8 X 109 p.r.; C.k.; reI. to k('OH + SCN-). 700165 

CHaCHOHCHCHO 

4:8'1 Croton ate lon 
·OH + CHaCH=CHC02 - - 7-7.2 5.0 x lOll p.r.; C.k.; reI. to II:('OH + SCN-). 80A240 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol- I s-I) Comment Ref. 

'G8 Crotonie aeid 
-OH + CHaCH=CHC02H - 1 2.9 X 101) 

489 Cumene 
-OH + CoHsCH(CHa)2 -+ 7 7.5 x 109 

( CHa)zCHC6 HsOH 

470 Cyanoaeetate Ion 
-OH + CNCH2C02- -- 9 1.6 x 107 

471 6-Cyanolndole 
-OH + CgHoN2 -+ 9.0 1.1 x 10 10 

4.'72 4-Cyanophenyl-N-ferf-butylnltpon9 

-OH + 4-CN-PBN -+ 4-CN-PBN(OH) 6.5 x 10° 

4:78 1-(p-Cyanophenyl)ethanol 
-OH + CNCoH"CHOHCHa -+ 1.7-1.8 2.5 X 101) 

.74: p-Cyanophenyl-~-D-glueopyran081de 

-OH + GluOCoH4CN -+ 4.1 x 109 

.76 8-Cyanopyrldlne 
-OH + COHolN2 - 9 7.5 X lOS 

.7~ Cyelobutaneearboxylate Ion 
-OH + c-C 4H7C02 - -- 9 

.77 Cyeloheptane 
-OH + c-C7H 1" -+ 2 

4:78 Cyeloheptanol 
-OH + -(CH 2}J;CHOHCH2- -+ 1.7-1.8 

4:79 Cyeloheptanol-l-d 
-OH + -(CH2)sCDOHCH2- - 1.7-1.8 

4:80 Cyeloheptatrlene 
'OH + C-C7HS -+ 

481 1,3-Cyelohexadlene 
·OH + c-CoHs -- c-C6 HI!(OH) 7.0 

482 1,4-Cyelohexadlene 
·OH + c-CoHs -+ c-CoHs(OH) 7.0 

483 Cyelohexane 
'OH + c-COH I2 - 2 

484: Cyelohexane- dfJ 
'OH + C6HOD6 -+ 2 

486 Cyelohexaneearboxylate Ion 
'OH + c-COH 1IC02 - - 9 5.5 X 101) 

48~ tran.-l,2-Cyelohexanedlamlne-N,N,N' ,N' -tetl'aaeetle add 
'OH + trans-CyDTA -+ -0 1.2 X 10 10 

487 Cyelohexene 
'OH + c-COH IO -+ 

488 Cyelohexylammonlum Ion 
'OH + c-C6HllNHa + -+ 

7.0 

4 1.1 X 1010 

Fenton; C.k.; k('OH + MeOH)/k(-OH + Fe2+) 
= 4.3; reI. to k('OH + MeOH). 

p.r.; No details given; -15% H abstr. 

'V-r.; C.k. with RNO; reI. to k('OH + EtOH). 

'V-r.; C.k. with RNO; reI. to k('OH + TrpH). 

p.r.; C.k.; reI. to k('OH + SCN-). 

Fenton; C.k. with l-(~ethylphenyl)ethanol; reI. 
to k(-OH + 2-PrOH). 

'V-r.; C.k. with RNO; reI. to k('OH + 
ClueOCoH 6 }· 

'V-r.; C.k.; reI. to k(·OH + RNO). 

'V-r.; C.k. with RNO; reI. to k('OH + EtOH). 

Fenton; reI. to k('OH + Ethane). 

Fenton; C.k.; reI. to k('OH + 2-PrOH}. 

739::\41 

79B128 

660423 

710556 

82A184 

749006 

710056 

690280 

660423 

81M420 

749006 

Fenton; C.k. with 1-phenylethanol; reI. to k('OH 749006 
+ 2-PrOH). 

p.r.; C.k.; reI. to k('OH + SCN-). 710710 

p.r.; C.k., obs. formn. of PNBA --OH a.dduct at 700211 
415 nm; 30% H abstr.; reI. to k('OH + 
PNBA-). 

p.r.; r-1c; oh!'l formn of PNRA --OH '1ldduct at. 100211 

415nm; 45% H abstr.; reI. to k('OH + 
PNBA--). 

Fenton; C.k.; reI. to k(-OH + 02H6)' 81M420 

Fenton; C.k.; reI. to k( ·OH + C2H6}' 81M420 

'V-r.; C.k. with RNO; reI. to k(-OH + EtOH). 660423 

Fenton; C.k.; reI. to k('OH + H20=CHCONH2). 729162 

p.r.; C.k.; obs. formn. of PNBA --OH adduct at 700211 
415 nm; reI. to k('OH + PNBA -). 

p.r.; C.k.; reI. to k('OH + SCN-). 700371 
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TABI.F: 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

"80 Cyelopentane 

'OH + c-Cr,H 10 - c-Cr,Ho + H20 

490 Cyelopentanecal'boxylate Ion 
'OH + c-C5HoC02 - ..... 

491 Cyclopentene 
·OH + c-Cr,Hs - c-C6HHOH 

492 Cycloserine 
·OH + CaHoN 20 z - addn. 

498 Cystamine, conjugate dlaeld 
·OH + S2(CH2CH2NHa)22 + -

494 Cysteamine, conjugate acid 
'OH + HSCH2CH2NHa + -
·SCH2CH2NHa + + H20 

495 Cysteine 
·OH + CysSH .... 
°SCH2CH(NHa +)COz + H20 

496 O;,yl5telne, conJugate acid 

°OH + HSCH2CH(NHa +)C0 2H -

491 Cystine 
·OH + S2!CH2CH(NHa +)C02 -J2 -

498 CY8tlne, conjugate acid 
'OH + CytH+ .... 

499 Cystine, conjugate dlaeld 
'OH + CytH/+ -

600 Cytidine 
oOH + C\)Hl:~N305 -

501 Cytidine 5'-monophosphate 
'OH + CMP - CMP-OH 
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pH 

9 

6.5 

1.4 

5.8 

7 

7 

0.4 

6.5 

2-2.2 

7 

5.6 

7.2-7.4 

7 

Ie (L mol-I s-l) Comment Ref. 

3.0 X IOU 

7.0 x 100 

1.8 X 1010 

2.0 x 10 10 

1.6 x 10 10 

1.9 x 10 10 

4.7 X 10 10 

3.5 X 10 10 

1.5 X 1010 

1.6 X 10 10 

1.3 X 10 10 

2.1 x 10° 

1.1 X 10 10 

5.6 X 109 

5.8 x 10° 

6.4 x 10° 

4.6 X 10<1 

Average of 2 values. 

p.r.; C.k.; obs. NF- formn. at 350 nm in soln. 
contg. cyclopentane + O2 + HCOz + 
C(N0 2 ),,; reI. to k(·OH + HC0 2 -). 

p.r.; C.k.; reI. to k(oOH + PNBA -). 

'V-r.; C.k. with RNO; reI. to k(oOH + EtOH). 

p.r.; C.k.; --23% allylic H abstr.; reI. to k(oOH 
+ SCN-). 

p.r.; C.k.; at pH 9-11 Ie 
to k(°OH + SCN-). 

141051 

741052 

660423 

741052 

84A42l 

Fenton; esr; C.k. with H20 2 ; reI. to k(oOH + 5- 69D278 
MeU). 

Average of 2 values. 

p.r.; esr; C.k.; reI. to k(oOH + U). 

p.r.; C.k.; pK;\ S.6, 10.7; at pH 6.5 and 9 Ie 
= 1.4 x 10 10

; reI. to k(oOH + SCN-). 

Average of 3 values. 

723003 

610554 

p.r.; C.k.; pKn 1.8, 8.3, 10.8; at pH 9.8, 10.8 730090 
k 1.9 x 1010; reI. to k(oOH + SCN-). 

p.r.; esr; C.k.; reI. to k(·OH + 5~MeU}. 723003 

p.r.; esr; C.k.; reI. to k(oOH + U). 723003 

Average of 2 values. 

p.r.; C.k.; pKA ~2, 8.14, 10.34; reI. to k(·OH + 730090 
SCN-). 

p.r.; O.k.; rel. to k('OH + SCN-). 850387 

"I-r.; C.k.; reI. to k('OH + RNO). 730548 

'V-r.; C.k.; pK:.. 
MeU). 

1.90, 7.85; reI. to k(oOH + 5- 650388 

Fenton; eST; C.k. with H2 0 2 ; reI. to k(·OH + 5- 69P27~ 
MeU). 

Avera.ge of 3 values. 

p.r.; P .b.k. (OH adduct); E'120 = 790 L mol-' 
em-I. 

p.r.; P.b.k. at 350 nm. 

p.r.; C.k., at pH 2-2.2 k = 3.3 x IOU; at pH 
5.2-5.4 k 8 x 10°; reI. to k(oOH + SCN-). 

Average of 3 values. 

731071 

703069 

650388 

p.r.; P.b.k. at 425 nm (OH adduct); £<125 = 880 731071 
L mQI-I em-I. 



RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 711 

TAALl<:: 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ref. 

601 Cytidine 6' -monophosphate-Contin ued 
7.3 

7.4-7.6 

602 Cytidine 3' -monophosphate 
'OH + 3'-CMP - -7 

608 Cytosine 
'OH + Cy - Cy(OH) 

7 

7 

5.8 

7.4-7.6 

604 Cytosine, eonJugate aeld 
'OH + CyH+- 2-2.2 

606 2'-Deoxyad«moslne 
'OH + dA- 7 

606 1'-Deoxyadenolllne-6'-monophollphate 
'OH + dAMP"'" dAMP-OH 6.4-6.6 

601 Z'-Deoxyeytldlne 
'OH + dC - dC(OH) 7 

608 Z'-Deoxyeytldlne-6'-monophosphate 
'OH + dCMP - dCMP(OH) 

7 

6.7-7 

609 1-Deoxy-D-glueolle 
'OH + C6H 1ZOl) - H2 0 + C6H 1J 0l) 8.4 

610 Deoxyguanoslne monophosphate 
·OH + dGMP ..... dGMP-OH 6.5-7 

611 DeoxylnoBlne monophosphate 
'OH + dIMP"'" -7 

612 1-Deoxy-D-rlbolle 
oOH + CoUIOO ....... H20 + R 8.4 

613 Deoxyribose 6-phosphate 
oOH + C"H I20 7P ..... 

7 

-7 

614: 2-Deoxy-2-sulfonamlno-D-glueoBe 
oOH + C6Hl 3NOsS -

6.5 

4.9 x lOll 

4.4 x lOll 

6.5 x lOll 

6.1 x 109 

6.3 X lOll 

6.8 X lOll 

6.2 x 101) 

4.9 x 109 

3.1 x lOll 

4.6 X 101) 

3.5 x IOu 

6.0 x lOll 

5.0 x 109 

4.9 x 10° 

5.0 x 1011 

2.8 x 109 

6.8 x 10° 

7.4 x 10° 

1.8 X 109 

2.1 x 109 

1.5 X 109 

~.1 X 109 

2.1 x 10° 

2.1 x 10° 

p.r.; P.h.k. at 425 nm. 

p.r.; C.k.; at pH 2-2.2 Ie = 2.5 X lO"; reI. to 
k('OH + SCN-). 

"V-r.; C.k.; ohs. G(inorg. phosphate); 11.6% 
oxidative dephosphorylation; reI. to k(oOH + 
tert-BuOH). 

Average of 4 values. 

p.r.; P .h.k. 

p.r.; P.h.k.; E.4:U; 

p.r.; P.h.k. at 450 nm. 

p.r.; C.k., at pH 5·6 Ie = 7.5 X lOll; reI. to 
k(oOH + SCN-). 

p.r.; C.k.; pKn. = 4.60, 12.16; reI. to k(oOH + 
SCN-). 

"V-r.; C.k.; reI. to k(oOH + RNO). 

p.r.; C.k.; at pH 2-2.2 Ie = 1.4 X lO"; reI. to 
k( oOH + SCN-). 

p.r.; P.h.k. 

Average of 2 values. 

703069 

650388 

753070 

78A106 

731071 

703069 

650388 

650388 

80A313 

650388 

78AI06 

p.r.; P.h.k. 731071 

p.r.; C.k.; pKn. = 4.6, 6; at pH 2-2.2 Ie = 3.0 x 650388 
1011, at pH 4.3-4.5 Ie = 6.3 X lOll; reI. to k(oOH 
+ SCN-). 

p.r.; No details; N:!O-satd. soln. contg. 5 x 82A193 
10-3 mol L - 1 borate buffer. 

p.r.; C.k.; calcium salt; at pH 2-2.2 Ie = 4.6 x 650388 
101); reI. to k(oOH + SCN-). 

'V·r.; C.k.; ohs. G(inorg. phosphate); 6.1% 753070 
oxidative dephosphorylation; reI. to k(·OH + 
tert-BuOH). 

p.r.; No ot:>t,ail!'j N:!O-s~td soln. contg. 5 x 
10-:1 mol L -I borate Duffer. 

Average of 2 values. 

'V-r.; C.k.; reI. to k('OH + RNO). 

'V-r.; C.k.; obs. G(inorg. phosphate); 40.0% 
oxidative dephosphorylation; reI. to k(oOH + 
tert-BuOH). 

Average of 2 values. 

p.r.; C.k.; reI. to k(oOH + SCN-). 

p.r.; C.k.; reI. to k(oOH + SCN-). 

82A 193 

80A3l3 

753070 

78A146 

703081 
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TARLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol-I a-I) Comment Ref. 

616 Deoxythymldlne 6' -monophosphate 
-OH + dTMP - 5.7 x 109 r.; C.k.; Ii: for H :th"t.r. at C'-4 wa~ detd. to be 85G155 

1.7 x lOR; reI. to k(·OH + HC02 -). 

61& Deoxyul'ldlne monophosphate 
-OH + dUMP - dUMP-OH ~7 2.9 x 109 "(-r.; C.k.; obs. G(inorg. phosphate); 6.4% 753070 

oxidative dephosphorylation; reI. to k(-OH + 
ten-BuOH). 

61'1 Desferrloxamlne B 
-OH + CZSH1SN60g - 7.1 1.3 x 10 10 p.r.; C.k. in soln. contg. lO-3 mol L-\ 82A406 

phosphate buffer: reI. to k(-OH + SCN-). 

618 a,8-Dlamlnoacrldlne (Proflavine) 
-OH + PF- ~7 1.0 X 10 10 p.r.; D.k. at 444 nm; deduced that k = 2 x 753094 

lOll for dye bound to DNA. 

619 Dlatrlzoate Ion 
-OH + (CH3CONH)2C6IaC02 - - 5.6, 7 7 x lOt'! p.r.; C.k. with SCN- or p.b.k. at 360 nm. 79A364 
(CHsCONHbCoI:,(OH)C02 -

620 1,4-Dlallableyelo(2.2_210 etane 
-OH + DABCO- 7.2 1.3 x 109 p.r.; C.k.; reI. to k('OH + SCN-). 78RI03 

621 Dlbutylamlne 
-OH + [CH:!(~H2):~J2NH - H20 + 1.0 1.8 X 10 10 

I!. Fe2 +-H20 2; C.k.; obs. polymerization of methyl 86A305 
CH!ICH2 CH2 CHNHC .. Ho methacrylate: reI. to kl .. OH + 

H2C=C( CHa)COzCHa)· 

612 Dl-terf...butyl dlsulflde 
-OH + [(CH:~laC12S2 - OH- + ~4 6.5 x 109 p.r.; P.b.k.; obs. radical cation formn. (~50% 751089 
{(CH:i h C512°+ OH addn.); same rate constant by c.k. with 

SCN-. 

628 Dl-tert-butylnaphthalenesulfonate Ion 
-OH + CJSH2aO:IS- - 1.1 x 10 10 p.r.; P.h.k.; in.distearoyl lecithin vesieles Ie = 78A096 

56% of above. 

614 Dlbutyl sulfoxide 
-OH + ICH:J(CH~hJ2S0 - 8.0 X 109 p.r.; Condy. buildup; ( .... R + RSO:: - /H+); 48% 80A014 
(CH:i(CH:z)a)2S0(OH) sulfinic acid formn. 

616 Dl( tert-butyl) sulfoxide 
·OH + [(CH3)aCI2S0 - 5.3 x 10° p.r.; Condy. b11ildup; (- R + RS02 - /H+); 79% 80A014 
[( CR3 );, C] zSO( OR) 9ulfinie add formn. 

626 "4" ... 1,2-Dtehlol'oethylene 
'OH + CICH=CHCI -+ 6.e X 109 Average of 2 values. 
CHCl(OH)CHCl 

~6.5 5.0 X 109 p.r.; P.b.k. (condy.) (Cl-); (CHCIOHCHCl -+ H+ 710709 
+ Cl- + CHOCHel). 

~6.5 7.3 x 101) p.r.; C.k.; rel. to .l:(oOH + SCN-). 710709 

62'1 2,6-Dlehlorolndophenol 
'OH + DCIP - 6.8 X 1010 p.r.; C.k.; reI. to lr.( oOH + mannitol). 79A240 

618 Dlehlol'omethane 
·OH + CH2C1 2 -+ 'CHCI2 + H2O -10 5.8 X 10' p.r.; P.h.k. at 220 nm in N~p-satd. soln. contg. 85A052 

3-24 x lO-a mol L -I dichloromethane. 

619 Dleyandlamlde 
oOH + NCN=C.(NHz)z - 5 7.2 X 106 'V-r.; C.k.; cbs. G(C02 ); -90% abstr. 10% 79A030 
NCN=C(NH2)(NH) + H2O addn. estd. from spectra; reI. to k(oOH + 

HC0 2 -)· 

680 1.4-Dleyanobenzene 
-OH + DCNB -+ HOC6H .. (CNb 7.8 x 108 p.r.; C.k.; obs. buildup of OH-adduct at 370 nm 730121 

(cor. for H-adduct); reI. to k(:OH + MeOH). 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol- J 8- 1) Comment Ref. 

631 Dlethoxymethane 
'OH + CHz(OC2Hr;)2 -+ 9 1.6 X 10° "'(-r.; C.k. wit.h RNO; reI. to k('OH + ~tOH). 660423 

532 Dlethylammonlum Ion 
·OH + (C2H5)2NH2 + -+ 1.3 X lOR Fenton; C.k.; reI. to k(oOH + Fe2+). 490002 

683 Dlethyl disulfide 
·OH + C ZH 5SSC zH 5 -+ OH- + -4 1.4 x 10 10 p.r.; P.b.k.; obs. radical cation formn. ('--50% 751089 
[C2H6SSCzHr;]'+ OH addn.); same rate constant by c.k. with 

SCN,-. 

634 Diethylene glyeol 
·OH + (HOCHzCHz)zO -+ 9 2.1 x 10° "'(-r.; C.k. with RNO; reI. to k('OH + EtOH). 660423 

G36 DlciihTlcncp;ITcol dlciihTI et,her 

'OH + (C ZH 50CHzCH z)zO -+ 9 3.2 X 10° "'(-r.; C.k. with RNO; reI. to k('OH + EtOH). 660423 

636 Dlethylenetl'lamlnepentaaeetate Ion 
'OH + DTPA-+ 2.3 x 10° p.r.; C.k.; neutral pH assumed; reI. to k{'OH + 82N221 

SCN-). 

63'1 Dlethyl ethel' 
'OH ;t (CzHr;)zO -+ H20 + 9.6 X 109 Average of 2 values. 
CII3 CIIOCzIl5 

2.9 X 10° p.r.; reI. to k(oOH + SCN-). 80A441 

'-7 4.2 x 10° p.r.; C.k.; obs. 12 - formn. at 400 nm; reI. to 650010 
k('OH + 1-). 

638 N,N-Dlethylhydl'oxylamlne 
'OH + (C ZH 5)zNOH -+ HzO + 9 1.3 x 10° p.r.; P.b.k. (nitroxide radical) at 400 nm; d.k. 79A162 
EtzNO· (OH) at 260, 270 or 280 nm gave 3 x 10°. 

639 Dlethyl malonate 
'OH + CzHr,OzCCHzCOzCzHr; -+ 6-7 6.5 x 108 p.r.; C.k.; reI. to k('OH + SCN-). 650387 

640 Dlethyl Bueelnate 
·OH + C2Hr;OzCCHzCH2C02CzHr; -+ 6-7 7.8 x 108 p.r.; C.k.; reI. to k(oOH + SCN-). 650387 

641 Dlethyl sulftde 
'OH + (CZH5)zS -+ (CZH5 )zS(OH) 1.4 x 10 10 p.r.; P.h.k. at 280 nm; ·CHRSR and (RzS)z + 751078 

formn. deduced by opt. and condy. studies. 

642 Dlethyl sulfoxide 
'OH + (C ZH 5 )zSO -+ (CZH5)zSO(OH) 6.5 x 10° p.r.; Condy. buildup; (- R + RSO z - /H+); 80% 80A014 

sulfinic acid formn. 

643 o-Dlftuol'obenllene 
oOH + C6R,F z -+ HOC6H.,F z 7.5 X 10° p.r.; C.k.; reI. to k(oOH + SCN-). 730054 

644 p-DtfluopobenBene 

oOH + C6 H"F z -+ HOC 6H 4F z 1 x 10 10 p.r.; C.k.; reI. to k('OH + SCN-). 730054 

646 2,3-DlhydI'0~6-hydl'oxy-l,4-phthalazlnedlone 

'OH + HDP -+ 11 1.2 X 10 10 p.r.; P.b.k. in soln. satd. with 1:1 O!,!-N 2 O. 79G176 

546 2,3-Dlhydl'o-n-methyl-l,4-phthalA.zlm·dlone 
'OH + MDP -+ 11 9 x 10° p.r.; P.h.k. in soln. s<'Itci. wit.h 1:1 Oz-N 2O. 7gGI7B 

647 Dlhydl'o-6-methylul'aell 
·OH + 6-MeDHU - 1.1 x 109 Average of 3 values. 

7 1.3 X 10° p.r.; C.k.; reI. to k(·OH + teTt-BuOH). 741085 

7 1.0 x 1011 p.r.; C.k.; reI. to k(oOH + EtOH). 741085 

7 1.0 x 10° p.r.; C.k.; reI. to k(oOH + SCN-). 741085 

648 2,3-Dlhydl'o-6-nltI'0-1,4-phthalazlnedlone 
'OH + NDP- 11 3 X 10 10 p.r.; P.b.k. in soln. satd. with 1:1 Oz-N2 O. 79G176 

64Q 6,6-Dlhydl'ool'otate Ion 
·OH + 6-DHU-COz - -+ 7 3.0 x 10° p.r.; P.b.k. 700567 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

660 6,6-Dlhydl'othymlne 
·OH + 5-MeDHU -

661 6,6-Dlhydl'oul'aell 
·OH + DHU-

662 2,4-Dlhydl'oxyaeetophenone 
·OH + (HOhC6HaCOCHa -

668 2,6-Dlhydl'oxyaeetophenone 
·Oll + (HOhCoH3 COCHa -

664: 8,4:-Dlhydl'oxyaeetophenone 
·Oll + (HO)zC6 HaCOCHa -

666 8,4-Dlhydroxybenlaldehyde 
·OH + (HO)zCoHaCHO -

666 8,4-Dlhydroxydnnamate Ion 
·OH + (HO)2CoH3CH=CHCOz - -

667 4,6-Dlhydroxy-2-methylpyrlmldlne 
·OH + Cr;H6N20z - Cr,H6 Nz0 3 

pH 

7 

7 

7 

7 

3.7 

668 4,6-Dlhydl'oxy-2-methylpyrlmldlne anion 
·OH + Cr,H 5NzOz- -+ C 5HoNzOa 7.7 

660 4,6-Dlhydroxy-6-methylpyrlmldlne 
·OH + Cr,HoNzOz - Cr,HoNzOa 4.3 

660 4:,6-Dlhydroxy-6-methylpYl'lmldlne anion 
·OH + Cr,H5N20 2 - - C5HoN 2Oa 7.5 

661 4,6-Dlhydroxy-2,7-naphthalenedlsulfonle add 

3 X 10 10 

1.0 x 10 10 

2 g X 1010 

7.4 x 109 

1.2 x 10 10 

4.2 x 10° 

8.8 x 109 

·OH + (H0)zNp(SOaH)z -+ 0.1 1.2 x 108 

(HOhNp(SOaH)z 

662 8,4:-Dlhydroxyphenethylammonlum Ion 
·OH + (OHhCt\HaCHzCHzNHa -t -+ 4.7 
(HO)aC6HaCHzCH2NHa + 

668 2,8-Dlhydl'oxy-2-propenal, eonJugate base 
·OH + TRH- -+ TRH(OH)·- Q.7 1.6 X 10 10 

664 2,8-Dlhydl'oxy-2-propenal 
·OH + TRH2 -+ TRHz(OH)- 3.01 

666 4,6-Dlhydroxypyrlmldlne 
-OH + C"H 1NzOz - C"Hr,N2Oa 4.0 

666 4,6-Dlhydl'oxypyrlmldlne anion 
·OH + C1HaN20 2- - C 1H6NzOa 9.2 

667 8,4-Dlhydl'oxytoluene 
'OH + 3-CHaC6H3-1,2-(OH)2 -+ 2,7 1.6 X 10 10 

668 Dllsopl'opyl dlsulflde 
·OH + [(CHa)2CHIzS2 - OH- + 
[(CHa)2CH]2SZ-+ 

-4 2.0 X 10 10 
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p.r.; Estd. by compa.rison of c.k. and p.h.k. 
results for dihydro-6-meLhyl-uracil. 

p.r.; C.k.; cor. for incomplete scavenging of 
eaq- by H20 Z; reI. to k(·OH + SCN-). 

p.r.; C.k.; reI. to k(·OH + DCIP). 

p.r.; C.k.; reI. to k(·OH + DCIP). 

p.r.; C.k.; pKIL = 7.8; reI. to k(oOH -+ DCIP). 

p.r.; O.k.; pKII. = 7.27, 11.4; reI. to k(oOH + 
DCIP). 

pI'; C k ; I'pl t.o It( oOH + tf!"f~B110H) 

Ref. 

741085 

690571 

83A387 

83A387 

79A303 

79A303 

p.r.; P.b.k. in soln. contg. 5-50 X 10-5 mol L -I 87A026 
pyrimidine. 

p.r.; P.h.k. in soln. contg. 5-50 X 10-5 mol L- I 87A026 
pyrimidine. 

p.r.; P.b.k. in soln. contg. 5-50 X 10-5 mol L -I 87A026 
pyrimidine. 

p.r.; P .h.k. in soln. contg. 5-50 X 10-5 mol L -1 87 A026 
pyrimidine. 

-y-r.; C.k.; obs. Fe3+ yield in air-satd. soln.; reI. 670025 
to k(:OH + Fe2 +). 

p.r.; P.h.k. at 325 nm. 83Al64 

p.r.; C.k.j reI. to k(oOH + t",t-BuOH). 86AlSl 

p.r.; C.k.; reI. to k(·OH + SCN-). 86A151 

p.r.; P.h.k. in soln. contg. 5-50 X 10-1) mol L- I 87A026 
pyrimidine. 

p.r.; P.b.k. in soln. contg. 5-50 X 10-1; mol I.-I 87A026 
pyrimidine. 

p.r.; C.k.; reI. to k(oOH + SCN-). 

p.r.; P.b.k.; obs. radical cation formn. ('~50% 
OH addn.); same rate constant by c.k. with 
SCN-. 

771116 

751089 
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T ABLI.~ 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol- I S-I) Comment Ref. 

669 Dllsoppopyl sulfoxide 
'OH + [(CH:~hCHJ2S0 -+ 6.B x lO" p.r.; Condy. buildup; (- R + RS02 - /R+); 79% BOA014 
[( CHa)2CH] 2S0( 0 H) sulfinic acid formn. 

6'10 1,2-Dlmetboxybenzene 
'OH + CoH,I(OCH:~)2 .- 6.5 5.2 x lOll p.r.; P.b.k. 751171 
HOCoH,,(OCHa)2 

6'11 1,8-Dlmethoxybensene 
'OH + CoH,,(OCH3)2 .- 6.5 7.2 x lOll p.r.; P .b.k. 751171 
HOOoH1( OCH3)2 

6'12 1,4-Dlmetboxybenzene 
'OH + COH4(OCH3)2 - 6.5 7.0 x 10° p.r.; P.b.k. 751171 
HOCoH4(OCHa)2 

6'13 2,3-Dlmetboxybenlloate Ion 
'OH + 2,3~(CH:.ObCoH3C02 - ..... ·-1 1.0 x 10 '0 p.r.; C.k.; reI. to k(oOH + SCN-). 771001 
(CHOO)lilC/lHn(OH)CO lil -

67'4 2,4-Dlmethoxybenlloate Ion 
-OH + 2,4-(CH30)2C083C02 - -+ --1 1.0 x 10 10 p.r.; C.k.; reI. to k(oOH + SCN-). 771001 
(CHaObC6H:\(OH)COz -

6'16 2,6-Dlmethoxybenzoate Ion 
'OH + 2,6-(CH30)2CoH3C02 - - -1 6.6 x 109 p.r.; C.k.; reI. to k(·OH + SCN-T 771001 
(CH:~0)2C6H3(OH)C02 

6'16 8,4-Dlmethoxybenloate Ion 
'OH + 3,4-(CH;10):.:CoHaC02 - -+ -7 1.2 x 10 10 p.r.; C.k.; reI. to k(oOH + SCN-). 771007 
(CH30)2C6H:~(OH)C02 -

GT,. 8,G-Dbnethox;ybenlioate Ion 

oOH + 3,5-(CHaO)2CoHaC02 - - -~7 7.0 x 10° p.r.; C.k.; reI. to k(oOH + SCN-). 771001 
(CH:lO)2CnH:~(OH)C02 -

6'18 1,1-Dlmethoxyethane 
'OH + CH3CH(OCH3)2 ..... 2.2 X 10° p.r.; reI. to k('OH + SCN-). 80A441 

67'9 Dlmethoxymethane 
·OH + CH2(00H3)2 ..... H20 + 1.2 X 10° p.r.; reI. to k(oOH + SCN-). 80A441 
'CH2OCH2OCHa 

680 2,3-Dlmetboxypbenol 
'OH + (CH30)2C6H30H .... 6-7 2.0 x 10 10 p.r.; C.k.; reI. to k('OH + SCN-). 771087 
(CHaO)gCoHiOH)g 

681 2,6-Dlmethoxypbenol 
-OH + (CHaO)2C6H:lOH ... 6-7 2.6 x 10 10 p.r.; C.k.; reI. to k('OH + SCN-T 771087 
(CH3 O)2C6 H:.(OH)2 

682 a,6-Dlmet.hoxypbenol 
·OH + (CH30)zC6H:,OH -+ 6-7 2 X 10 10 p.r.; C.k.; reI. to k('OH + SCN-). 771087 
(CH3O)2C6H3(OH)2 

688 N,N-Dlmethylaeetamlde 
'011 + CH:~CO~(CH;I)2 .... 5.5 3.5 ;t( lO" p.r.; C.k.; reI t.o Ir( oOR + SCN-). 7000!lR 
CHaCON(CH:dCH2 + H2 O 

684 ~ ,~-Dlmethyladenlne 
'OH + C7HQNI) .... 6.4 7.1 x 1011 p.r.; P.b.k. at 320·330 and 510 nm; pK~ = 87A231 

3.87, 10.5. 

686 It' ,N' -Dlmetbyladenoslne 
·OH + DMA-+ -7.7 6.4 x 10° p.r.; P~.k. at at 400 nm; pKIl. = 3.65. 87A231 

686 N,N-Dlmetbylanlllne 
'OH + CoH5N(CHa)2 .... 1.4 x 1010 Average of 2 values. 
HOC6HsN(CHa)2 + C6HsN(CHa)CH2 
+ H2O 
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TARLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-l) Comment Ref. 

686 N,N-Dlmethylanlllne-Continued 
9 1.4 x 10 10 p.r.; P.b.k.; adduct obs. at. 380 nm ~nd gives 171126 

radical cation (465 nm), H abstr. product obI!!. 
at 330 nm in ratio of 1:2 with radical cation. 

1.3 X 10 10 p.r.; P.b.k. at 455 and 330 nm in unbuffered 120289 
soln. 

681 N,N-Dlmethylanlllnlum Ion 
·OH + CuHoNH(CHa)z + .... 2.2 X 10\) Fenton; C.k.; reI. to k(·OH t Fez+). 490003 

688 3,8-Dl- O-methyl-L-aseol'ble add 
·OH + 2,3-(CHa)zA .... 6.5-6.8 4.2 x 10° p.r.; P .b.k. at 335 nm. 84A095 
2,3-(CIIa)zA-OII 

689 1,1' -Dimethyl •• ,.' -blpYl'ldlnlum Ion 
·OH + My2+ .... MY(OH)z+ 7 2.5 x 108 p.r.; P.b.k. at 470 nm in soln. contg. 5.4 x 85A099 

10- 1 mol L -I methyl viologen and 2.8 x 10-2 

mol L -I NzO. 

690 8,8-DlmethylbutYl'ate Ion 
·OH + (CH:~bCCH2C02 - -+ 9 1.1 x 10° 'V-r.; C.k. with RNO; reI. to k(·OH + EtOH). 660423 

691 2,2-Dlmethyl-l,8-dloxolane 
·OH + -OC(qH3 )zO(CHz)z- .... H20 + 2.1 X 10° p.r.; reI. to k(·OH + SCN-). 80A44l 
-OC( CHa)zOCHCHz-

692 Dimethyl disulfide 
·OH + CH:\SSCH3 .... OH- + ~4 1.7 x 10 10 p.r.; P.b.k.; ob!l. radical cation formn. (~50% 751089 
[CH3SSCHaJ·+ OH addn.); same rate constant by c.k. with 

SCN-. 

698 Dimethyl ethel' 
°OH + CH:~OCH3 -+ H2 0 + 1.0 X 10° p.r.; reI. to Jc(°OH + SCN-). 80A441 
·CHzOCHa 

694: N,N-Dlmethy Ifol'mamlde 
°OH + HCO~(CH:~b .... 5.5 1.7 X 109 p.r.; C.k.; reI. to Jc(°OH + SCN-). 700098 
HCON(CHa)CH2 + H2O 

696 2,6-Dlmethyl-8-hexyne-3,6-dlol 
°OH + HOC(CH3)2C!!!CC(CHa)20H 3.3 x 109 Fenton; C.k.; k(oOH + MeOH)/k(°OH + Fe2+) 739350 

= 4.3; reI. to Jc(°OH + MeOH}. 

696 1.1-DlmethylhydI'Azlne 
oOH + (CHa)zNNHz -+ 9.7 1.6 X 10 10 p.r.; C.k.; reI. to k(oOH + SCN-). 120003 
oCHzN(CH:~)NH2 + (CHa}zNNH + 
H2 O 

697 1,2-Dlmethylhydl'azlne 
'OH + CH:sNHNHCH:s -: 10.1 1.4 X 10 10 p.r.; C.k.; reI. to k(oOH + SCN-). 120003 
oCHzNHNHCH3 + CH3 NNHCHa + 
H2O 

698 1,1-Dlmethylhydl'azlnlum Ion 
oOH + (CHa}zNNHa + .... 3.5 8.1 x 108 p.r.; C.k.; pK/\ = 7.21; reI. to Jc(oOH + SCN-). 720003 

699 1,2-Dlmethylhydl'azlnlum Ion 
oOH + CH:sNHNHzCH 3 + -+ 3.5 7.2 x 108 p.r.; C.k.; pKa. = 7.52; reI. to Jc(oOH + SCN-}. 720003 

600 1,2-DlmethyUndole 
°OH + l,2-(CH3 )zIn .... 9.0 1 X 10 10 'V-r.; C.k.; reI. to Jc(oOH + TrpH). 710556 

601 1,3-Dlmethyllndole ,. 
·OH + l,3-(CHa}zln -+ 9.0 1.1 X 10 10 'V-r.; C.k.; reI. to k(oOH + TrpH). 710556 

602 2,3-Dlmethyllndole 
°OH + 2,3-(CH:J)zIn .... 9.0 1.3 X 10 10 'V-r.; C.k.; reI. to Jc(oOH + TrpH). 710556 

603 N,N-Dlmethy 1-4:-nltl'oBoanll1ne 
'OH + MezN9oH,tNO .... 1.25 X 1010 Seleeted value. 
Me zNC 6 H 4NO z -
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RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 717 

TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH "(L mol-I s-I) Comment Ref. 

n08 N,N-Dlmethyl-4-nltr080anmne-Contin ued 
9 1.4 X 10 10 p.r.; C.k.; reI. to k(·OH + EtOH). 760371 

7 1.2 X 10 10 p.r.; O.k. at 440 nm. 690156 

-7 1.8 X 10 10 p.r.; O.k. at 440 nm. 680066 

1.8 X lOll) p.r.; C.k. with HC0 2 -, r, AsO z -, and NO z- 680066 
in 02-satd. soln. 

804: 2,4-Dlmethylphenyl-~-D-glueopyranoBlde 

'OH + GluOCoHa(CH3b - 3.9 X 101) p.r.; C.k. with SCN-; reI. to k(oOH + 710056 
GlucOCoH,;). 

806 3,4-Dlmethylphenyl-~-D-glueopyranoBlde 

'OH + GluOCOH3(CH3 )2 - 4.2 X lOll "V-r.; C.k. with RNO; reI. to k('OH + 710056 
GlucOCoHs)· 

806 2,2-Dlmethyl-1-pheny I-I-propanol 
'OH + CoHI)CHOHC(CHah -+ 1.7-1.8 9.9 X lOll Fenton; C.k. with l-phenylethanol; reI. to k('OH 749006 

+ 2-PrOH). 

60'1 Dimethyl phosphate Ion 
'OH -/- (CHaO)2POZ - -- H20 + 1.2 X 108 p.r.; C.k.; reI. to k('OH + SCN-). 723008 
'CH20(CHaO)P02 -

608 N,N-Dlmethylplvalamlde 
oOH + (CH3bCCON(CH3b - 5-6 3.9 X lOll p.r.; C.k.; reI. to k('OH + SCN-). 710414 

609 2,2-Dlmethyl-1-propanol 
'OH + (CHahCCH20H -+ <2 4.0 x lOll Fenton; reI. to k('OH + Fe2+). 759067 

610 2,4-Dlmethylpyrldtne 
'OH + (CHa)zPY -+ 9 3.1 X lOll "V-r.; C.k.; reI. to k('OH + RNO). 690280 

611 2,6-Dlmethylpyrldlne 
'OH + (CH3hpy -+ 9 3.0 X lOll "V-r.; C.k.; reI. to k('OH + RNO). 690280 

612 6,6-Dlmethyl-1-pyrrollne-1-oxyl 
'OH + DMPO - OMPO-OH ../..9 x 109 Average of 3 values. 

3.6 X 101) p.r.; P.h.k. 86A472 

11.0 4.9 X 10l) p.r.; C.k.; reI. tok('OH + Fe(CN)o 4-). 84A426 

7 4.3 x 109 p.r.; P.h.k. at 270 nm. 80A048 

613 Dimethyl 8ulflde 
'OH + (CH3)2S -+ CH:!S(OH)CHa 1.9 x 1010 p.r.; P.b.k. at 280 nm; 'CHzSCH3 and 751078 

[(CHa}ZSjz + formn. deduced by opt.. and condy. 

studies. 

614: Dimethyl sulfoxide 
'OH + CHaSOCH;{ - (CH:~hSO(OH) 6.6 X 109 Average of 3 values. 

7.0 x lOll p.r.; Condy. buildup; (- R + RS0 2 - + H+). 80A014 

5.8 X lOll p.r.; C.k.; reI. to k('OH + SCN-). 731077 

7.0 X 109 p.r.; C.k.; reI. to k(·OH + SCN-). 670186 

616 4,4'-(2,3-Dlmethyltetramethylene)dleateehol 
'OH + [-CH(CH:,)CHzCoH:,(OHbJ2 - 1.5 x 10 10 p.r.; C.k.; reI. to k('OH + tert-BuOIl). 83A387 

616 2,6-Dlmethylthlophene 
'OH + CoHsS -+ (CHa)z(OH)C 1H2S -7 7.2 x 101) p.r.; P .b.k. at 300 nm; k = 5.6 X IOU in 78A026 

un buffered soln. 

617 1,3-Dlmethy lthlourea 
'OH + CHaNHCSNHCHa .... 1.2 X lOll p.r.; P.h.k. at 420 nm. 8lA902 

618 1,3-Dlmethylurea 
'OH + CH3NHCONHCHa - 2.6 x 109 p.r.; C.k. with SCN-; reI. to k('OH + EtOH). 81A902 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol- 1 s-I) Comment Ref. 

619 3,6-Dlnltroanlsole 
°OH + (N02)2CoHaOCHa -+ 4 X 10° p.r.; P.b.k. at 470 nm; '-10% H reaction. 79A 176 
(N02)zColl:~(OH)OCH3 

620 1,4-Dloxane 
°Olj + -O(CHzbO(CHz)z- -+ 2.8 X 109 Average of 2 values. 
-OCHCHzO(CH2)2- + H:P 

3.1 X lOll p.r.; C.k.; reI. to k(OH + SCN-). 80A441 

7 2.5 X 109 p.r.; C.k.; obs. 12- formn. at 400 nm; reI. to 650010 
k(oOH + 1-). 

621 1,3-Dloxolane 
oOIJ + -OCH.)0{CH,))2- -+ H 2 0 + 4.0 X lOll p.r.; reI. to k{oOH + SCN-}. 80A441 
-OCHO(ClIz)z-

622 Dlphenylaeetate Ion 
oOH + (CoHr,)zCHCOz 9.1 4 X 10° p.r.; P.b.k. at 340 nm. 720047 
(CoHt;OH)(CoHr,)CHC0 2 -

623 Diphenylamine 
·OH + (C6HobNH -+ 1.2 X 1010 Average of 2 values. 
HOC 6 H .. NHC uHr; 

3-9 1.0 X 10 10 p.r.; P.b.k. at 365 nm in NzO-satd. soln. 85A283 

9 1.3 X 10'0 -y-r.; C.k.; reI. to k(oOH + RNO). 690280 

624 Dlphenyl sulfoxide 
·OR + (C(lHt;bSO -+ 1.0 X 10 10 p.r.; Condy. buildup in H20-satd. so)n.; 31% 80A014 

formn. of C(lHr,SOz- /H+ and phenyl radical. 

626 Dlpropyl sulfoxide 
p.r.; Condy./buildup; (-+ R + RSO z - /H+); 55% oOH + (CH:!CH2CH2)~SO -+ 6.3 X 10° 80A014 

(CH:~CHzCH2)ZSO(OH) of OH leads to sulfinic acid formn. 

626 1,4-Dlthlane 
·OH + C 4Hg SZ -+ C"HgSz(OH) ~'7 1.8 X 10'0 p.r.; P .b.k. at 350 nm. 771164 

627 Dlthlothreltol 
·OH + DTT -+ H2 0 + L{ X 1010 Average of 3 values. 
·SCH2 CHOHCHOHCHzSH 

4 1.5 X 10 10 p.r.; P.b.k. at 380 nm. 87A10S 

7 1.5 X 1010 p.r.; P .b.k. at 390 nm. 731020 

7 1 x.. 1010 p.r.; C.k.; pK", = S.3, 9.5; reI. to k{oOH + Phe}. 731020 

628 Dodeeylsulfate Ion 
·OH T CH;\(CHz) IIOSOa 8.2 X 109 Average of 2 values. 

8.0 X 109 p.r.; C.k.; reI. to k(oOH + SCN-). 79NOS1 

8.4 X 109 p.r.; C.k. with SCN-; k = 5.0 X lOR for 710001 
micellar soln.; reI. to k(oOH + MeOH). 710586 

629 Eosin dian ion 
°OH + C20HoBr40r,z- -+ 10.5 1.3 X 10 10 p.r.; C.k. in air-satd. soln.; cor. for presence of 670038 

HCO:I -; reI. to k(oOH + CO/-). 

630 I-Ephedrine 
°OH + PhCH(OH)CH(CH3)NHCH:1 -+ 11 2.3 X lOll p.r.; Transient absorpt.ion spedrum arouno 300 83A 176 

nm produced in NzO-satd. soln. has lower 
extinction than radical cation which suggests 
other processes also occur; also reacts at pH 7. 

631 1,2-Epoxybutane 
·OH + C 4HsO -+ 9 7.8 X 108 -y-r.; C.k. with RNO; reI. to k(°OH + EtOH). 660423 

632 1,2-Epoxypropane 
°OH + C3HoO -+ 9 2.5 X 108 -y-r.; C.k. with RNO; reI. to k(oOH + EtOH). 660423 

633 2,3-Epoxypropanol 
°OH + C3HU02 -+ 9 4.7 X 108 )'-r.; C.k. with RNO; reI. to k(·OH + EtOH). 660423 
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TABUs 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol-' s-') Comment Ref. 

834 Erythritol 
oOH + HOCH2ICH(0H)JzCHzOH -+ 7 1.5 X 10° p.r.; C.k.; reI. to k(oOH + SCN-). 79A366 

83& Ethane 
oOH + C2HO -- oCHzCHa + H2O 4.4 1.8 X 101) p.r.; C.k., obs. decrease in 415 nm a.bs.; rel. to 751055 

k(oOH + Fe(CN)o·J-). 

836 Ethanesulfonate Ion 
oOH + C2H5S03 - ... CH:{CHSOa- + 1.0 X 10~ p.r.; C.k.; rel. to k(oOH + SCN-). 680352 
H2 O 

63'1 Ethanol 
oOH + CZH()OH .... H20 + CH;jCHOH 109 X 109 Selected value_ 
(84.3%) + CH;\CH20° (2.5%) + 
oCHuCHI}OH (13.2%) [7301261 

6 1.9 X 10° p.r.; C.k.; obs. ABTS-+ formn. a.t 415 nmi rel. 82A196 
to k('OH + ABTS). 

1.9 X 10Q p.r.; C.k.; rel. to k(oOH + Fe(CN)o4-). 731046 

na.t. 2.1 X lOll p.r.; C.k.; reI. to k(oOH + Fe(CN)o 1-). 710578 

11 2.1 X 101) p.r.; C.k.; assume pKII.(oOH) = 11.9; rel. to 
k(oOH + C0 3

Z-). 

700511 

1.6 x IOI) p.r.; C.k.; reI. to k(-OH + RNU). 690156 

1.8 X 109 p.r.; C.k.; rel. to k(oOH + PA -). 680304 

1.8 x lOll p.r.; C.k.; reI. to k(oOH + PNBA -). 680304 

1.8 x 109 p.r.; C.k.; oba. hydroxycyclohexadienyl radical 680304 
buildup; reI. to k('OH + BzO-). 

2.0 x 109 p.r.; C.k. with HS01 -, measured abs. at 450 660019 
nm. (SO"°-); reI. to k('OH + MeOH). 

7 2.2 x 101) p.r.; C.k.; reI. to k(-OH + Fe(CN)64-). 650007 

3, 10.5 1.7 x lOll "I-r.; C.k.; measured J.fCO z; reI. to k('OH + 650099 
BzO-). 

7 1.8 x 109 p.r.; C.k.; reI. to k(-OH + SCN-). 650190 

7, 10.7 1.9 x 109 p.r.; C.k.; rel. to k('OH + CO:l
Z-). 650190 

7 1.9 x lOll p.r.; C.k., at pH 2 k = 2.8 X lOll; reI. to k( 'OH 650387 
+ SCN-). 

638 Ethanol-d6 
oOH :t- CzDr,OH ... HDO + 6 1.2 X 109 "I-r.; C.k. with Br-; reI. to k(·OH + EtOH). 660423 
CD 3CDOH 

639 2-Ethoxyethanol 
'OH + CzH/jOCHzCH20H ... 9 1.7 X 101) "I-r.; C.k. with RNO; rel. to k(oOH + EtOH). 660423 

640 Ethyl acetate 
'OH + C!faCOzCzHr; -+ H20 + 6-7 4.0 X 10!'! p.r.; C.k.; reI. to k('OH + SCN-). 650387 
CH 3COzCHCHa 

641 Ethylamine 
oOH + CzHr,NHz .- 5.1 X 10

9 
" p.r.; C.k.; calcd. from values obs. at pH 8-13.1; 730016 

reI. to k(-OH + NB). 

6.4 x lOll b p.r.; C.k.; calcd. from values obs. at pH 8-13.1; 730016 
rel. to k('OH + SCN-). 

1.3 :.< 10'0 b p.r.; C.k.; extrapolated from pH study; rel. to 710585 
k(oOH + SCN-·). 

64:2 Ethylammonlum Ion 
oOH + CzH:;NH 3 + -+ 4.1 X 108 Average of 3 values. 

5.9 X lOR p.r.; C.k.; calcd. from values obs. at pH 8-13.1; 730016 
reI. to k(-OH + SCN-). 

3.3 X 108 p.r.; C.k.; calcd. from values obs. at pH 8-13.1; 730016 
reI. to k(oOH + NB). 

3.1 3.0 X 108 p.r.; C.k.; reI. to k('OH + SCN-). 710585 
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TABU;; 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I 8- 1) Comment Ref. 

04:8 Ethylbensene 
'OH + C6Hr,C2H5 - CzHr,CoHr,OH 7 7.5 x 10° p.r.; No detail!! given; "-l!;% H ahstr. 79B128 

04:4: Ethyl butyrate 
'OH + CHaCH2CH2C02C2H5 - 6-7 1.6 x IOn p.r.; C.k.; reI. to lc('OH + SCN-). 650387 

04:6 Ethylene 
'OH + H2C=CH2 - 'CH2CH2OH 4.4 x 100 b p.r.; C.k.; obs. 12 - at 400 nm; reI. to lc('OH + 670041 

r'). 

1.7 x 100 II p.r.; C.k. with SCN- in H280'1 soln. and with 670269 
HCOa -: details not given: reI. to Ic(·OH + 
SCN-). 

648 Et.hrlenedlalDlne 

'OH t H2NCH2CH ZNH2 - 10.0 5.5 X 10° p.r.; C.k. in Oz-satd. soln.; also detd. at pH 8.0, 720461 
HzNCHCH2NH2 + H2O 8.5, and 9.0; reI. to lc('OH + SCN-). 

64:7 Ethylenedlamlnetetraaeetate Ion 
'OH + H:,lEDTA 2- - H abstr. 4.0 4.0 X lOR p.r.; P.b.k. as well as c.k. with SCN-. 78A436 

·OH + HEDTA 3- - H abstr. 9.0 2.0 X IOn p.r.; P.b.k. as well as c.k. with SCN-; pKa. = 18A436 
0.26, 0.96, 2.7, 2.7, 6.2, 10 

04:8 Ethylene glyeol 
·OH + HOCHzCH:,!OH - 1.8 x 109 Average of 4 values. 
'CHOHCHzOH + H2 O 

2.4 x 10° p.r.; C.k.; reI. to lc('OH + Fe(CN)o"-). 731046 

nat. 1.7 X 109 p.r.; C.k.; reI. to lc('OH + Fe(CN)6 4
-). 710578 

7 1.7 x 109 p.r.; C.k.; reI. to lc('OH + C03
2-). 650190 

7 1.4 x 109 p.r.; C.k.; reI. to lc('OH + SCN-). 650387 

04:9 Ethylene glyeol dlethyl ethel' 
·OH + CzHoOCH2CH20C2Ho - 9 2.3 x IOU "{-r.; C.k. with RNO; reI. to lc('OH + EtOH). 660423 

060 Ethylene glyeol dimethyl ether 
'OH + CH:JOCH2CH20CH:J - 9 1.6 x IOU "{-r.; C.k. with RNO; reI. to lc('OH + EtOH). 660423 

861 Ethylene oxide 
·OH + -OCH2 CH2- - 9 6.8 X 107 "{-r.; C.k. with RNO; reI. to lc('OH + EtOH). 660423 

862 Ethyl formate 
'OH + HC0 2 C2Ho - 6-7 3.9 x lOR p.r.; C.k.; reI. to lc('OH + SCN-). 650387 

863 Ethyl hydl'opel'oxldo 

'OH + C2H50 2H - 7 1.5 X 107 p.r.; C.k.; reI. to lc('OH + SCN-). 81A374 

064: 4:-Ethyl-6-hydl'oxy-J-methylpyrldlne 
'OH + CSHllNO - 6.5 1.4 x 10!) "{-r.; C.k.; reL to lc('OH + RNO). 690580 

666 N-Ethylmaleamate Ion 
·OH + NEMA - NEMA-OH 6.0 7.0 x 101) p.r.; P.b.k. 720144 

866 N-EthylmalellDlde 

'OH + NEM - NEM-OH 6.0 9.0 x 109 p.r.; P.b.k. 720144 

867 8-Ethylpentane 
'OH + (C2Hr,l:JCH - 2 5.9 x 10° Fenton; reI. to lc('OH + Ethane). 81M420 

668 l-(p-Ethylphenyl)ethanol 
'OH + 4-C2HoCnH.1CHOHCHa - 1.7-1.8 1.3 x 10 10 Fenton; C.k. with 1-phenylethanol; reI. to lc('OH 749006 

+ 2-PrOH). 

669 Ethyl phenyl sulfoxide 
'OH + COH6S0C2Ho - 8.4 x IOn p.r.; Condy. buildup; (- R + RS02 - jH+); 45% 80A014 

addn. to S, 55% addn. to ring. 

660 Ethyl propionate 
'OH + C2HoC02C2Hr, - 6-7 8.7 x 108 p.r.; C.k.; reI. to lc('OH + SCN-). 650387 
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T AB!.I': 8. Rate constants for reactions of hydroxyl radicals in a.queous solution-Continued 

No. Reaction pH k (L mol- 1 s-I) Comment Ref. 

861 1-Ethyl-2-pyrroUdlnone 
'OH t -CHzCHzCON(Et)CHz- - 2.7 X 109 Average of 2 values. 
-CH 2CHCON(Et)CHz- + H2O 

2.6 x 109 p.r.; D.k. at 350 nm. 8lA296 

2.9 x 101) p.r.; C.k.; reI. to k(oOH + SCN-). 8lA296 

662 Ethylsulfate Ion 
·OH ;+ C ZHr,OS03 - ..... H2 0 + 3.5 X 108 p.r.; C.k.; reI. to k(oOH + SCN-). 79N06l 
CHaCHOSOa-

668 Flavine mononucleotide 
°OH + FMN-+ --7 2.5 X lOll ')I-r.; C.k.; obs. G(inorg. phosphate); 2.3% 753070 

oxidative dephosphorylation; reI. to k( oOH + 
tert-BuOH). 

664 Fluorescein dlanlon 
'OH + Ff.l- - 10 1.2 X 10 10 p.r.; D.k. as well as p.b.k.; pK/I. = 2.2, 4.4, 6.7. 736068 

741063 

686 Fluoroacetate Ion 
-OH + FCHzCO z - - 9 3.0 X 107 ')I-r.; C.k. with RNO; reI. to k('OH + EtOH). 660423 

668 Fluol'obenzene 
-OIl + C6H5F -. HOCoHr,F I x 1011l p.L; C.k.; reI. to k(-OH + SCN-). 730054 

687 4-FluorobenJloate Ion 
oOH + 4-FC6H"C02 - -+ 9 3.6 X lOll ')I-r.; C.k. with RNO; reI. to k(oOH + EtOH). 660441 

668 p-Fluorobenzonltrlle 
oOH + FCnH4CN ..... 4-FCnH4(OH)CN 7 3.5 x 101) p.r.; P.h.k. 761194 

869 6-Fluorouracll 
·OH + 5-FU ..... 5-FU(OH} 5.9 x 109 Average of 2 values. 

7 5.2 x 109 p.r.; C.k.; reI. to k(oOH + SCN-). 720049 

7 5.5 X lOll p.r.; P.b.k. at 340 nm; 5-addn. followed by 720049 
dehalogenation [720236J; at pH 11 Ie = 6.0 X 
lOll. 

670 Folic acid 
'OH + FH - F' + H2O 5.1 9.6 X IOn p.r.; P.h.k.; pK" = 8.3; at pH 10.5 k = 1.2 x 761060 

10 10 (anion). 

871 Formaldehyde 
°OH + HCHO ..... --·1 x lOll C.k.; reI. to k(oOH + H Z02)' 640048 

1.0 x lOll Ftmtuui C.k.; n:l. (,U k(-OH + Fe2 +). 490002 

672 Formate Ion 
-OH + HC0 2 -'" -CO 2 + H2 O 302 X lOG Selected value. 

3.8 >< lOll p.r.; O.k.; also mea:;UJenu::ntl! at 39, 59, awl 84A349 
79°Cj reI. to k(·OH + Fe(CN)6 ~--). 

6 3.5 X 10\) p.r.; C.k.; obs. ABTS'+ formn. at 415 nm; reI. 82A196 
to k('OH + ABTS). 

nat. 3.2 '/ 10\) p.r.; C.k.; rE'I. t.o k(oOH + Fe(CN)n 4-). 710fi78 

2.2 :.< IOn p.r.; C.k.; reI. to k(·OH + RNO). 690156 

11 4.1 X 109 p.r.; C.k. measurements at pH 11 and 13; reI. to 690379 
k('OH + CO:j2-). 

7 2.6 X lOll p.r.; C.k.; 12 - formn. at 400 nm; reI. to k(oOH 650010 
+ r'). 

878 FOl'mic add 
'OH + HCOzH .... °C0 2H + H2 O 1.9 X 108 Average of 2 va.lues. 

1.0 1.4 x 108 p.r.; C.k.; obs. formn. of 12 - at 400 nm; reI. to 650010 
k(oOH + 1-). 

1.3 x ION p.r.; C.k.; reI. to k('OH + SCN-). 650387 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- I s-I) Comment Ref. 

8'14: 6-Fol'mylful'oate Ion 
'OH + 9 3.8 X 101) )'-r.; C.k.; method of [650356]; ret. to k(·OH + 83A335 
-OC(C02 -)=CHCH=C(CHO)- -+ RNO). 

8'16 N-Fol'mylkynul'enlne 
'OH + FK-+ 8 X 10° p.r. 111099 

8'18 D-Fruetose 
'OH + COH1200 -+ H20 + CoHlIOo 7 1.6 X 109 p.r.; C.k.; reI. to k(·OH + SCN-). 79A366 

8'1'1 Fruetose-l,6-dlphosphate 
'OH + COHI4012P2 - H20 + 7 8.1 X 109 p.r.; C.k.; reI. to k('OH + SCN-). 79A366 
COHI4012PZ 

6'18 Fruetose-l-phosphate 
'OH + COH 130 9P -+ H20 + -7 5.1 X 10D )'-r.; C.k.; obs. G(inorg. phosphate); 52.0% 753070 
COHJSOgP oxidative dephosphorylation; reI. to k(°OH + 

tert-BuOH). 

6'19 Fl'uetose-6-phosphate 
oOH + CoH130gP - H2 0 + -7 9.0 X 10° )'-r.; C.k.; oba. G(inorg. phosphatej 32.0% 753070 
CoHUJOgP oxidative dephosphorylation; reI. to k(oOH + 

tcrt-BuOH). 

880 Fumal'le add 
'OH + H02qCH=CHC0 2H - 4-10.5 6.0 x 109 p.r.; P.b.k. at 280-400 nmj Ie independent of 85A487 
HOzCCHOHCHC0 2H wavelength and pH; pKa. = 3.03, 4.44. 

881 Furadantln 
'OH + NOzF - N0 2F-OH 7 9.3 x lOll p.r.; P.b.k. as well as d.k. 731018 

882 2-Ful'aldehyde 
'OH + C58..02 -+ addn. 9 7.8 x lOll )'-r.; C.k.; method of [6503561; reI. to A:(oOH + 730301 

RNO). 83A335 

688 Furamazone 
°OH + N02 F -+ N02F-OH 7 1.0 x 10 to p.r.; P.b.k. as well as d.k. 731018 

684: Furan 
°OH + C1H40 -+ addn. 3.9 X 10° p.r.; C.k.; reI. to k(°OH + SCN-). 710360 

686 2-Ful'aneal'boxamlde 
°OH + -OC(CONHz)=CHCH=CH- -+ 9 5.5 X 109 )'-r.; C.k.; method of 1650356J; reI. to k('OH + 83A335 

RNO). 

686 Furfuryl aleohol 
'OH + CI)H6 0 2 -+ addn. 9 1.5 X 10 10 'Y-r.; C.k.; method of [650356J; reI. to k(oOH + 730301 

RNO). 83A335 

88'7 2-Furoate Ion 

oOH + -OC(C02 -)=CHCH=CH- -+ 9 1.2 X 10 10 )'-r.; C.k.; reI. to k(oOH + RNO). 730301 
addn. 

688 D-Galaetose 
°OH + C6 H 120 6 -+ H2 0 + C6H I1 0 6 6.5 2.0 x 101) p.r.; C.k.; reI. to k(oOH + SCN-). 78A146 

889 Glueose 
oOH + glucose -+ H2 0 + R 1.5 X 109 Averag(' of 4 values. 

8.4 1.0 x 101) p.r.; No details; N:!O-satd. soln. contg. 5 X 82A193 
10-a mol L -I borate buffer. 

1.7 x 109 p.r.; C.k.; reI. to k(oOH + SON-). 79A298 

6.5 2.3 x 10° p.r.; O.k.; reI. to k(oOH + SCN-). 78A146 

1.1 X 109 p.r.; O.k.; obs. G(-glucose); G reduced from 1.5 650391 
to 0.2 on addn. of equimolar KI to 5 X 10- 01 

mol L - I o-glucose soln. satd. with N 20; reI. to 
k(oOH + 1-). 
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RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 723 

T ARIA;: 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH " (L mol- 1 s-I) Comment Ref. 

!l00 Glucose-I-phosphate 
-OH + C6HI:~09P - H abstr. 6.5 1.4 X lOll p.r.; C.k.; reI. to k(001l + SCN-). 79A29S 

78A146 

!l01 Glucose-6-phosphate 
-OH + C6H J30 9P- - H abstr. 6.5 1.4 x lOll p.r.; C.k.; reI. to k(oOH + SCN-). 78A146 

"02 D-Glucose-3-sulfate Ion 
oOH + C6 H J20'IS- - 6.5 1.8 x lOll p.r.: C.k.: reI. to k(oOH + SCN-). 78A146 

603 D-Glueose-6-sultate Ion 
oOH + CUH1Z09S- - H abstr. 6.8 1.4 x lOll p.r.; C.k.; reI. to k(oOH + SCN-). 78A146 

604 Glueul'onate Ion 
oOH + HOCHz(CHOH)"C02 - - 3.0 X 10Q p.r.; C.k.; reI. to k(oOH + SCN-). 700509 

703081 

696 Glucul'onlc acid 
'OH + HOCH2(CHOH)"COzH - acid 1.3 x lOll p.r.; C.k.; reI. to k(oOH + SCN-). 700509 

G98 D-Glucurunulactun.<t: 

'OH + C6Hs06 - 1.7 X IOU p.r.; C.k.; reI. to k(oOH + SCN-). 700509 

n91 Glutamate Ion 
oOH + Glu- - 6.5 2.3 x 101'1 'V-r.; C.k.; reI. to k(oOH + RNO). 730548 

n9S Glutamic' acid 
-OH + Glu - 2-2.2 1.6 x 101'1 )'-r.; C.k.; pKa. = 2.19, 4.25, 9.67; reI. to k(oOH 650388 

+ 5-MeU). 

600 Glutamine 
-OH + Gln- 6.0 5.4 X lOR )'-r.; C.k.; reI. to k(oOH + RNO). 730648 

100 Glutamine, conjugate add 
oOH + GlnH+ - 2-2.2 1.9 x 101'1 )'-r.; C.k.; pKn. = 2.17, 9.13; reI. to k(oOH + 5- 670461 

MeU). 

101 Glutaric add 
-OH + HOzC(CHzhCOzH - 2-2.2 8.3 X 10fl )'-r.; C.k.; reI. to k(oOH + 5-MeU). 670461 

102 Glutathione 
oOH + GSH - H2 0 + GSo 1..4 X 1010 Average of 2 values. 

5.5 1.3 X 10 to p.r.; C.k.; also detd. at pH 8 and 9.2; reI. to 773089 
k(oOH + SCN-). 

1.4 x 10 10 p.r.; C.k.; pKa. = 2.12, 3.53, 8.66, 9.62; reI. to 650387 
k(oOH + SCN-}. 

103 Glutathione, oxidized 
oOH + GSSG - GSOH + GS' 9.6 X 109 Average of 2 values. 

7 9.3 x 10" p.r.; P.b.k. 773089 

7 9.9 x 1011 p.r.; C.k.; reI. to k(oOH + SCN-). 773089 

'704 Glycel'aldehyde-3-phoBphate 
·OH + CaH7 0 6P - ~7 9.1 x 10Q "y-r.j C.k.; obs. G{inorg. phosphate); 68.0% 753070 

oxidative dephosphorylation; reI. to k('OH + 
tert-BuOH}. 

'706 Glycerol 
'OH + HOCH2CH(OH)CH20H - 1.9 x 109 Average of 6 values. 

2.0 x IOn p.r.; C.k.; reI. to k(oOH + SCN-). 73]077 

1.8 X 101/ p.r.j C.k.; reI. to k('OH + Fe(CN)o 4-). 731077 

nat. 2.1 x 109 p.r.; C.k.j reI. to k('OH + Fe(CN)6 "-). 710578 

10.7 1.9 X lOll p.r.; C.k.; at pH 7 k = 1.6 X 109 detd. reI. to 650190 
SCN-; reI. to k(oOH + C03

Z-). 

7 1.5 x 109 p.r.; C.k.; reI. to k(oOH + SCN-). 650387 

2.1 X 109 p.r.; C.k. in Oz-satd. soln. contg. 0.04 mol L- 1 640131 
Na2C03 -; reI. to k('OH + C0 3

Z
-). 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 



724 BUXTON ET AL. 

T AI3LE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Readion pH Ie (L mol- 1 S-I) Comment Ref. 

'106 a-Glyceropho8phate 
°OH + C 3Ho0 6P -+ 5.3 X .109 Average of 2 values. 

--7 4.9 x 101) -y-r.; C.k.; obs. G(inorg. phosphate); 90.0% 753070 
oxidative dephosphorylation; reI. to k(°OH + 
tert-BuOH). 

4 6 X IOn -y-r.; C.k. obs. G(phosphate); Ie also detd. at pH 723148 
5 and 8; reference rate not given; reI. to k( 'OH 
+ MeOH). 

'10'1 ~-Glyceropho8phate 

°OH + C 3HII0 6P -+ -·7 1.1 X 10 10 -y-r.; C.k.; obs. G(inorg. phosphate); 100% 753070 
oxidative dephosphorylation; reI. to k(°OH + 
tert-BuOH). 

'10e GITclnandde 

°OH ;t H2NCH 2CONH2 -+ 10.0 2.8 X IOu p.r.; P .b.k. in buffered soln. 751004 
NH 2CHCONH2 + H2O 

'10g Glyclnamlde. conjugate acid 
°on +. HaN+CH2CONH2 -+ 5.0 8.3 X 101 p.r.; P ,b.k. in buffered soln.; pK& = 7.9, 751004 
HaN+CHCONHz 

'110 Glycine 
'OH -t- Gly'" 1>.8-5 1.7 x lU" p.r.; C.k.; reI. to k('UH + SCN). t:l50388 

'111 GlycIne, conjugate add 
'OH +. H:,N+CH2COzH ... 1 1.7 X 

H:~N+CHC02H + H2O 
101 p.r.; C.k.; reI. to k('OH + SCN-). 650387 

2.8-3 1.0 x 107 p.r.; C.k.; pK;J. = 2.5, 9.87; reI. to k(oOH + 650388 
SCN-). 

'112 Glydne, negative Ion 
°OH ;t HzNCH2C02 - - 10.0 5.3 X 109 p.r.; C.k. in 02-satd. soln.; reI. to k(oOH + 720461 
H2 NCHCOz - + H2 O SCN-). 

9.5-9.7 1.9 X IOn p.r.; C.k.; reI. to k('OH -+ SCN-). 650388 

'118 Glydne anhydride 
°OH + -CHz.CONHCH2 CONH- -+ 5.0 1.2 X 109 p.r.; C.k.; same rate at pH 11; reI. to k(°OH + 710554 
-CH2 CONHCHCONH- + H2 O SCN-). 

'114 Glycolamlde 
'OH + HOCH2 CONH 2 -+ H20 + 8.5 1.1 x lOll p.r.; C.k.; reI. to k(oOH + SCN-). 751053 
'CHOHCONH2 

71& Glyt".olAt@ Ion 

·OH + HOCH2COZ - - 'CHOHC02 5.5 8.6 x lOR p.r.; C.k.; rel. to k('OH + SCN-). 751053 

+ H2O 

'116 Glycolic add 
·OH + HOCH2COzH -+ 'CHOHCOzH 6.0 X 10fJ Average of 2 values. 
+ H2O 

2-2.2 5.4 x 108 -y-r.; C.k.; pK1l. 3.83; reI. to k(oOH + 5-MeU). 670461 

6.6 >< 108 Fenton; C.k.; reI. to k('OH+ Fc2 +). 400002 

'11'1 Glyeylalanlne 
·OH + GlyAla -+ H.,O + 5.5-6 3.5 x 108 p.r.; C.k.; product identified [78D088]; reI. to 650388 
NH3 +CH2 CONHC(CH3)C02- k(oOH + SCN-). 

'118 Glyeylalanlne, conjugate add 
·OR + GlyAla+ -+ 2-2.2 2.2 X 108 -y-r.; C.k.; pKa. = 3.2, 8.2; reI. to k(oOH + 5- 650388 

MeU). 

'119 Glycyl-~-alanlnamlde 

oOH ;t GlY-I3-AlaNHz -+ 10.0 2.5 X IOn p.r.; P.b.k. in buffered soln.; mixture of 751004 

H2NCHCO-I3-AlaNH2 + H2 O radicals. 
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RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 725 

TABI,E 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH "(L mol-I s-') Comment Ref. 

TlO Glycyl-~-alanlnamlde, conjugate acid 
'OH +. (Gly-~-AlaNH2)H+ - 5.0 1.1 X 101) p.r.; P .b.k. in buffered soln.; mixture of 751004 
H3N+CHCO-~-AlaNH2 + H2O radicals. 

131 Glycyl-~-alanlne 

'OH + Gly-(3-Ala - 6.2 6.6 x 108 ')'-r.; C.k.; reI. to k('OH + RNO). 760148 

712 Glycyl-a-amlnobutYl'ate Ion 
'OH + C6H12N20:~ - 7.1 1.2 x 10D ')'-r.; C.k.; reI. to k('OH + RNO). 760148 

728 Glycylglydne 
'OH + GlyGly - H20 + 2.4 X 108 Average of 2 values. 

+ • 
NHa CH2CONHCHCOz-

6-7 2.6 x 108 p.r.; C.k.; product identified [78D088]; reI. to 650387 
k( ·OH + SCN -). 

5.5-6 2.2 x 10l'l p.r.; C.k.; rel. to k('OH + SCN-). 650388 

724 GlycylgJyclne, conjugate add 
oOH + GlyGlyH+ - 2.2-2.4 1.6 x 108 p.r.; C.k.: pK", 3.2. 8.2; reI. to k(oOH + 650388 

SCN-). 

726 Glycylglydne, negative Ion 
'OH + GlyGly- - 10.5 5.2 x 10(1 p.r.; C.k.; reI. to k('OH + SCN-). 700099 

72ft Glycylglyclnamlde, conjugate acid 
'OH + (GlyGlyN!lz)H+ .-. 3.3 2.7 x lOR p.r.; P .b.k. in buffered soln. 751004 
H.,!N+CH2CONHCHCONHz + H2O 

72'7 Glycylglycylglydne 
'OH + GlyGlyGly .-. 5.4 7.3 x lOR b p.r.; C.k.; reI. to k(oOH + SCN-). 700099 

5.5-6 3.3 x 108 h p.r.; C.k.; pKa. = 3.2, 7.9; at pH 2.8-3 Ie = 2.4 650388 
x 10M

; at pH 8.5-8.7 Ie = 2.9 X 10D; reI. to 
k('OH + SCN-). 

728 Glycylglycylglyclne, negative Ion 
'OH + GlyGlyGly- - 10.6 5.0 x lOll p.r.; C.k.; reI. to k('OH + SCN-). 700099 

729 Glycylglycylglycylglydnamlde 
·OH t GlyGlyGlyGlyNH2 .-. H2 0 + 1.5 X 109 Average of 2 values. 
NH2CHCOGlyGlyGlyNHz 

10.8 1.8 x 109 p.r.; P.b.k. in buffered soln. 751004 

10.8 1.2 x 109 p.r.; C.k.; reI. to k(oOH + SCN-). 751004 

780 Glycylglycylglycylglydnamlde, conjugate add 
'OR +. (G1Y'INRz)R+ -- H20 + 5.5 5.5 x 108 p.L; P.b.k. in buffered Boln. 151004 
NHa +CHCOGlyGlyGlyNHz 

731 GJycylglycylglycylglyclne 
'OH + (GIY).t - 5.5-6 4.5 x 108 p.r.; C.k .. at pH 2.4·2.6, 7.7-7.9, and 9.5-9.7 Ie 650388 

= 3.5 X 108, 2 X lOll, and 3.0 X 10°, reap.; 
reI. to k('OH + SCN-). 

'782 Glycylhlstldlne, conjugate acid 
'OH + GlyHlsH + - 3.77 2.8 x 10° p.r.; P.D.k. jn unbuff"red soln.; pK" = 2.56, 771122 

6.77, 8.24. 

'733 Glycylhlstldlne, negative Ion 
'OH + GlyHis- - 10.1 1.0 x lO") p.r.; P.b.k. in unbuffered soln. 771122 

784 Glycyllsoleuclne 
'OH + GlyIle - 7.2 3.1 x lOll ')'-r.; C.k.; reI. to k('OH + RNO). 760148 

736 Glycyllsoleudne, conjugate add 
'OH + GlyIleH+ - 2-2.2 2.9 x 109 ')'-r.; C.k.; reI. to k(·OH + 5-MeU). 650388 

'736 Glycylleuclne 
'OH + GlyLeu - 7.3 2.5 x lOll ')'-r.; C.k.; reI. to k(·OH + RNO). 760148 
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TABI,E 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 8-') Comment Ref. 

'18'1 Glyeylleudne, eonJugate add 
·OH + GlyLeuH+ ..... 2-2.2 3.1 x 109 -y-r.; O.k.; pK;, =3.10, 8.41; reI. to Ai'OlI + 5- 650~8R 

MeU). 

'138 Glyeylmethlonlne 
'OH + GlyMet ..... 5-5.2 2.2 x lOR p.r.; C.k.; reI. to k('OH + SCN-). 650388 

'189 Glyeylmethlonlne, eonJugate add 
·OH + GlyMetH+ -0- 2-2.2 1.1 x 10~ p.r.; C.k.; pKa = 3.16, 8.51; reI. to k('OH + 650388 

SCN-). 

'140 Glyeylnorleudne 
'OH + GlyNor -0- 6.6 4.3 x lOll -y-r.; C.k.; reI. to k('OH + RNO). 760148 

'141 Glyeylnorvallne 
'OR + C7RI1N20g .- 6.7 2.8 x lOll -y-r.; C.k.; reI. to k('OH + RNO). 760148 

'142 Glyeylphenylalanlne 
·OH + Gly.Phe -+ H20 + 6.8 6.2 x 10l) p.r.; P .b.k. at 318 nm. 761202 
GlyCONHC(C02 -)CH2CoHI) 

'143 Glyeylphenyl,,)anlne, eonJugate add 
'OH + GlyPheH+ -+ 2-2.2 1.1 X 10l) "V-r.; C.k.; pKa 3.1, 8.2; reI. to I('OH + 5- 650388 

MeU). 

'144 Gl)'c)'lprullllle, cunJugate acld 

'OH' + GlyProH+ ..... 2-2.2 1.7 x 10l) -y-r.; C.k.; pK" = 2.81, 8.65; reI. to k('OH + 5- 650388 
MeU). 

'146 Glyeylsareoslne 
·OR + GlySar -+ 1.~ x 109 Average of 2 values. 
HaN+CH2CON(CHa)<mC02 - + H2O 

5.5 1.3 x lOll p.r.; C.k.; reI. to k('OH + SCN-). 751004 

5.5 1.1 x 109 p.r.; P.b.k. in buffered soln. 751004 

'146 Gly~ylsareoBlne, negative Ion 
·OIl + GlySar- -+ 10.8 g.g x lOR p.r.; C.k. in buffered soln.; reI. to k(·OH + 751004 
HaN+CHCON(CHa)CH2C02 - + H2 O SCN-). 

'14'1 Glyeylserlne, eonJugate add 
'OH + GlySerH+ ..... 2-2.2 7.0 x 108 "V-r.; C.k.; pKa. = 2.92, 8.10; product identified 650388 

[78D088J; reI. to k('OH + 5-MeU). 

'148 Glyeyltryptophan 
'OR + GlyTrpH ..... 4.7, 11 1.2 x 1010 p.r.; P.b.k.; (?I.rnax 310, 520-30) in unbuffered 771139 

soln.; pK" = 8.04 

74:9 Glyeyltyposlne 
·OR + GlyTyrOH ..... 5.8 6.0 x 109 p.r.; P.h.k. at 330 nm. 761202 

'160 GlyeyltYPoBlne, eonJugate aeld 
'OR + GlyTyrOR2 -r -+ 2-2.2 1.2 x 1010 "V-r.; C.k.; pKa = 2.92, 8.45, 10.49; reI. to 650388 

k('OH + 5-MeU). 

'161 GlyeyltYl'osylglyelne 
·OR + ClyTyrCly ...... 6.8 7.3 x lOll p.r.; P.h.k. 1\+, 2~0 nm. 7&1202 

'162 Glyeylvallne 
·OH + GlyVal -+ 6.1 1.6 x lOll "V-r.; C.k.; reI. to k('OH + RNO). 760148 

'163 Glyeylvallne, eonJugate add 
'OR + GlyValH+ - 2-2.2 1.4 x lOll "V-r.; C.k.; pK/I. = 3.26, 8.20; reI. to k(-OH + 5- 650388 

MeU). 

764: Glyoxal 
'OH + HCOCHO - H2 0 + -COCRO 1.3 6.6 X 107 r.; C.k.; reI. to k('OH + H0 2CC0 2H). 680503 

766 Guanine 
-OR + G ..... 10.0 9.2 X 109 "V-r.; C.k.; pK:.. = 2.95, 9.32, 12.62; reI. to 750294 

k('OR + RNO). 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

~o. Reaction pH k (L mol- J s-l) Comment Ref. 

768 Guanosine 
'OR + G -+ 7.8 X 109 Avera.ge of 2 values. 

7 8.0 x 1011 'V-r.; C.k.; pKn = 1.9, 9.25, 12.33; reI. to k(oOH 80A313 
+ RNO). 

9 7.6 x 10° 'V-r.; C.k.; based on k(oOH + RNa) = k('OH + 670555 
Fe(CN)u 4-); reI. to k(oOH + RNO). 

767 Guanosine 3'-monophosphate 
oaR + 3'·GMP -+ ",7 1.1 x 1010 'V-r.; C.k.; obs. G(inorg. phosphate); 7.3% 753070 

oxidative dephosphorylation; reI. to k('OH + 
tert-BuOH). 

768 Guanosine 6' -monophoBphate 
·OR + GMP -+ GMP-OH 6.7 4.7 x lOll p.r.; P.b.k. at 325 nm. 703069 

769 Heptane 
·OR + CH3(CH2)I)CHa -+ 2 7.7 X lOll Fenton; C.k.; reI. to k(oOH + Ethane). 81M420 

780 I-Heptanol 
'OH + CHa(CH2)60H -+ 2-2.2 7.4 x lOll 'V-r.; C.k.; reL to k(oOH + 5-MeU). 670461 

781 Hexadeey'pYl'ldlnlum ehlol'lde 
-OH + CpyC -+ 4.7 x 109 p.r.; P.b.k.; in vesicles of distearoyl lecithin k - 78A09S 

26% of thi~ c.mount. 

7'82 Hexadeeyltrlmethylammonium bromide 
·OH + CTAB -+ 1.1 )( 10 10 p.r.; C.k.; measured Brz - at 360 nm; concn. <9 710001 

x 10- 4 mol L -'; at higher concn. reactivity 710586 
decreases by factor of > 10; reI. to k(oOH + 
MeOH). 

7'63 2,4:-Hexadlen-l-01 
·OR + CHa(CH=CH)2CHzOH -+ 7.0 9.8 X lOll p.r.; P.b.k.; 13% H abstr. 731070 
addn. 

7'64: Hexaftuol'obenzene 
'OH + C 6 F 6 -+ HOCoF 6 3 x lOll p.r.; C.k.; 280 nm abs. grows in at same rate as 730054 

condy. (from F-); reI. to k('OH + SCN-). 

7'86 Hexamethylbenzene 
'OH + Cu(CH:1)u -+ '-7 7.2 x lOll p.r.; P .b.k. a.t 333 nm in unbuffered soln.; 751009 

<50% OH abstr.; on addn. (followed by loss of 
H20), as well as H abstr. -+ benzyl radical. 

7'86 6,7',7' ,12,14:,I4:-Hexamethyl-l,(,8,11-tetl'aazaeyelotetradeea-4:,11-diene, eonJugate dlaeld 
'OH + 4,1l-dieneN-tHu2+ -+ HIIO 4 x IOU p.r.; P.b,k. at 300-400 nm; pK" = 0_7, 10_7_ 7QAO:!8 

7'67' Hexane 
oaR + CH3(CRz)1CH:~ -+ 2 6.6 X lOll Fenton; reI. to k('OH + Ethane). 8lM420 

168 1,6-Ilexan~dlol 

·OR + HO(CH2)60H -+ 9 4.7 x 101) 'V-r.; C.k. with RNO; reI. to k(·OH + EtOH). 660423 

'769 Hexanoate Ion 
'OH + CH3(CH2) .. CO!l - -+ 9 4.0 X lOll -y-r.; C.k, with RNO; r~L to k(.OH + Rt.oH)_ M04n 

7''70 I-Hexanol 
'OH + CH:!(CH2)r,OH -+ 2-2.2 7.0 x IOU 'V-r.; C,k.; reI. to k(·OH + 5-MeU). 670461 

7'7'] 3-HexfOoe-l,6-dloate Ion 
·OH + -02CCH2CH=;=CHCH2COZ- 1.3 x lOll p.r,; Est, from pH effect on buildup of radical 80A346 
-+ -OzCCHzCH(OH)CHCHzCOz- at 266 nm from reaction with 0-

(-02CCHzCHCHCHC02 -). 

'7'72 Hexylamlne 
·OH + CHa!CHz)I)NH2 -+ H2 0 + 1.0 1.3 X 10 10 a Fe2 + -HzOz; C.k.; Qbs. polymerization of methyl 86A305 
CHa(CHz)'lCHNH2 methacrylate; reI. to k('OH + 

H2C=C( CH 3)COzCH 3 )· 
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T AAI,E 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ref. 

773 Hexylsulrate Ion 
-OH + CH3(CH2)I)OS03 - - 2.5 x 10° p.r.; C.k.; reI. to k(oOH + SCN-). 7gN061 

7'14: Histidine 
-OH + His -+ His-OH 6-7 5.0 X 10" p.r.; C.k.; pKa = 1.82, 6.0, 9.17; at pH 2-2.2 Ie 650388 

'1'16 Hlstldylhlstldlne 
-OH + HisHis -+ JIOHisHis 5.5-6.5 

7'18 Homoeystelne thlolaetone 
-OH + C"H7NOS -+ 7 

777 Hydl'oqulnone 
·OR + l,4-C6 "-.. (OH)2 - CuH.1(OH)" 

6-7 

7'1.8 ,4-Hydl'oxybensaldehyde, eonJugate bale 
·OR + -OCOR1.CHO -+ 0 

779 4:-Hydl'oxybenzoate Ion 
'00 + 4-00CoH1C02 - -+ 

(HO)2COH"C02 -

9 

7 

2.9 x 10° 

E\ 2 x 101) h 

1.0 X 1010 b 

2.1 x 1010 b 

1.0 ~~ 10 10 

8.9 X 109 

8 X lO" 

9 X 101) 

= 1.9 x lOll; reI. to k(oOH + SCN-). 

p.r.; C.k.; pKa = 2.16, 5.54, 6.80, 7.82; reI. to 650388 
k(oOH + SCN-). 

p.r.; C.k.; pK8, = 7.1; reI. to k(oOO + 5-MeU). 

p.r; Pbk :It 410 nm (CoH.,(OH)Oo) in Ii X 

10-'\ or 10-2 mol L -1 hydroquinone/sulfuric 
acid soln. under argon; !H+] = 1 mol L -I. 

p.r.; C.k. with HSO,,-; obs. decreased abe. at 
iSO nmi reI. to Io(·OH + McOH). 

p.r.; C.k.; reI. to k('OH + SCN-). 

"I r.; C.k.; pKa '= 7.6; reI. to k(oOH + RNO). 

Average of 2 values. 

')I-r.; C.k. with RNO; pK", = 4.7, 9.4; reI. to 
k('OH + EtOH). 

741029 

RRA~4'1 

660019 

650387 

760371 

p.r.; P.b.k. at 375 nm; cor. for OH + OH and H 680304 
+ aromatic. 

'180 N-I2-Hydl'oxY-l,l-bI8~hYdl'oxymethYI)ethYl]glyelne (Tl'ldne) 
-OH + (HOCH2hCNH2 CH2C0 2 - -+ 8 2.2 X lOll ')I-r.; C.k. in aerated soln. of phosphate buffer; 

pK8, = 8.15; reI. to k(-OH + 5-MeU). 
86G027 

'181 3-Hydl'oxy-2-butanone 
-OH;+ CHaCOCH(OH)CH3 -

CHaCOHCOCHa + H2 0 

'182 2-Hydl'oxybutYI'Ie add 
-OH + CHaCH2CHOHC02H -+ 

'183 p-Hydl'oxyelnnamate Ion 
·OH + HOpoH4CH=CHC02 - -+ 

4-Il006II 40IlCIIOIIC02 -

2.0 

6.0 

'184 4-Hydroxy-3,6-dlmethoxybenzoate Ion 
oOH + HOC6H2(OCH:i)2C02 - -+ 6-7 
(HO)!2C IIH!2(OCH:t)l!CO!2 -

786 4-Hydl'oxy-8,6-dtmethoxyelnnamate Ion 
'OH + 
(CHahCOH2(OH)CH=CHC02 - -

'188 8-Hydl'oxy-l,4-dlmethyleal'balole 
·OH + C 14H 1aNO -+ 

78'1 J-Hydroxyethyl aeetate 
·OH + CH:ICP2CH2CH20H -+ 

CH3C0 2CH2CHOH + H20 
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1.0 X 109 

1.2 x 10° 

8.5 X 108 

1.0 X 10\1 

8.2 X lOll 

1.6 X 1010 

3 X 10 10 

1.5 X 10 10 

9.1 X 108 

Average of 2 values. 

p.r.; C.k.; reI. to k('OH + SCN-). 

p.r.; C.k.; reI. to k('OH + SCN-). 

Fenton; C.k.; reI. to k(oOH + Fe<:+). 

p.r.; P .b.k. a.t 335 nm. 

p.r.; C.k.; reI. to k(oOH + SCN-). 

Average of 2 values. 

p.r.; C.k.; soln. contains 2 X 10-2 mol L - J 

acetonitrile; reI. to k(oOH + tert-BuOH). 

p.r.; C.k.; reI. to k(oOH + DCIP). 

p.r. 

p.r.; C.k.; reI. to k('OH + SCN-). 

680249 

650387 

490002 

84A206 

771087 

83A387 

83A387 

83A392 

751126 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH 

788 2-lIydroxyethylethylenedlamlnetrlaeetle acid 
'OH + HEDTA -+ ~o 1.1 X 10\0 

789 1-( 2-Hyd roxyethyl)-2-methyl-6-nltromldazole 
·OH + HOCHzCHzlrn(CHa)NOz ... 4.8 x 109 

5.5 x lOll 

4.1 X lOll 

790 4-(2-Hydroxyethyl)-I-plperazlneethaneaulfonate Ion (Hepea) 

Ref. 

Fenton; Ck.; pKn = 2.5, 5.3, 9.8; reI. t.o k(·OH 72QJ62 
+ HzC=CHCONHz)· 

Average of 2 values. 

p.r.; P .b.k. at 420 nrn. 751067 

p.r.; C.k.; d.k. at 320 nrn gave Ie - lOll; reI. to 741135 
k('OH + SCN-). 

'OH + CSHISNz04S - 8 6.9 X lOll -y-r.; C.k. in aerated soln. of phosphate buffer; 
pKII. = 7.55; reI. to k('OH + 5-MeU). 

86G027 

791 2-Hydroxyethylsulftde Ion 
'OH + HOCH 2CHzS- - OH- + 
'SCHzCHzOH 

'192 6-Hydroxylndole 
'OH + S-lnOH -

'198 2-Hydl'oxy-6-methoxybenzoate Ion 

11 

9.0 

·Oll + CH:,OCoHa(OH)COz - 6-7 
CHnOCsHII(OH)2C02 -

194 4-Hydroxy-3-methoxybenzoate Ion 
'OH + HOCoH3 (OCH 3)CO Z - -+ 6-7 
(HO)zCnH 3 (OCH3)CO Z -

196 4-Hydroxy-3-methoxyclnnamate Ion 
·OH + CHaOCoHa(OH)CH=CHCOz-

1.8 X 10 10 

1.4 X 10 10 

190 1-(2-Hydl'oxy-3-methoxypropyl)-2-nltrolmldazole 
'OH + CH30CHzCHOHCHzlrnNO z '" 7 7.1 X lOll 

191 6-Hydroxymethylfurfural 
'OH + CnH003 ... 9 5.8 X lOll 

198 p-Hydroxyphenyl-Ji-D-glucopyranoalde 
·OH + C 1ZH I60 7 ... 3.1 X lOll 

'199 3-(p-Hydl'oxyphenyl)proplonate dlanlon 
'OH + -OCOH4CH2CHzCOz - .... 1.9 X 1010 

11.0 1.6 X 10 10 

10.6 2.3 x 10 10 

800 3-b-Hydl'oxyphenyl)proplonate Ion 
·011 + 4-HOCoH.,(CH z)zCOz - 1.£ x 1010 

6.3 1.2 x 10 10 

4.5 1.2 X 10'0 

801 Hy droxyprollne 
'OH + Hyp .... 6.8 3.2 x lOR 

802 Hydroxyproline, conjugate add 
'OH + HypH+ - 2-2.2 4.2 X lOR 

803 2-HydroxYPl'opionamlde 
'OH + CHaCHOHCONHz -+ 4.5 1.3 x 1011 

804 2-Hydroxypurlne 
'OH + C 5H1N 10 -+ 6-7 5.0 x 1011 

p.r.; P.b.k. at 410-420 nrn (RSSR-). 690553 

-y-r.; C.k. with RNO; reI. to k('OH + TrpH). 710556 

p.r.; C.k.; reI. to k('OH + SCN-). 771087 

p.r.; C.k.; reI. to k('OH + SCN-). 771087 

p.r.; C.k.; reI. to k('OH + DCIP). 83A387 

p.r.; P.h.k. at 475 nrn. 751067 

-y-r.; C.k.; method of [650356J; reI. to k('OH + 83A335 
RNO). 

-y-r.; C.k. with RNO; reI. to k('OH + 710056 
GlucOCnHfi)· 

Average of 2 values. 

p.r.; C.k.; reI. to k('OH + SCN-). 730003 

p.r.; C.k.; reI. to k('OH + C03
2-). 680062 

Average of 2 values. 

p.r.; C.k., at pH 11.0 Ie 1.6 X 10 10; reI. to 730003 
k('OH + SCN-). 

p.r.; C.k.; pK" = 4.6, 101: r~l. to k('OH + fl~OOfl2 

HCO z--)· 

-y-r.; C.k.; reI. to k(·OH + RNO). 730548 

-y-r.; C.k.; pKa = 1.92, 9.73; reI. to k('OH + 5- 650388 
MeU). 

p.r.; C.k.; reI. to k(·OH + SCN-). 751053 

-y-r.; C.k.; reI. to k('OH + RNO). 750294 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s- I) Comment Ref. 

806 f)-Hydroxy-a,6 ,"I,S-t.et.l'amet.bylebroman-1-earboxylate ion 
·OH + HTC-C02 - - 8 X 10 10 II p.r.; r:.k.; ohs. DrIP t.ransient at 610 nm; It: = 83A3R7 

6 X 10 10 when DCIP transient was obs. at 455 
nm; reI. to k(·OH + DCIP). 

4.0 X 10 tO b p.r.j C.k.j soln. contains 5 x 10-11 mol L - t 83A387 
acetonitrile; It: 3.9 x 10Hl with 2 x 10-a mol 
L - acetonitrile; reI. to k( 'OH + tert-BuOH). 

6.9 2 x 1010 h p.r.; C.k.; reI. to k(:OH + SCN-). 82N221 

806 n-Hydpoxytetl'onate Ion 
'OH + HOTr- - 7 4.7 x 10° p.r.; P.h.k. at 360 nm. 741053 

80'1 Hypoxanthine 
'OH + HxOH- 7.8 6.5 X 10° p.r.; P.h.k. at 310 and 340 nm; pKa. = 1.98, 84A097 

8.9, 12.1. 

808 Imidazole 
'OH + 1m - Im(OH) 10.9 1.2 x 10 10 p.r.; P.h.k.; OH addn.; pKa. = 7.1, 14.5; at pH 

6.8 It: = 8.7 x IOu. 
751066 

809 Imldazollum Ion 
'OH + ImH+ - HO-ImH+ 3.4 5.5 x 10° p.r.; P.h.k. 751066 

810 Imlnodlaeetate Ion 
'OH + H02CCH2 NHQH 2C02 - - 7 1.9 X lOll p.r.; P .b.k. 81A023 
H20 + H02CCH2NHCHCOz-

811 Imlnodlaeetle add 
'OH + HN(C1!2CO:!H)2 - H20 + 4.9 X 107 "V-r.; C.k.; obs. G(glycine); pKa = 2.5, 9.4; reI. 760243 
H0 2CCH2NHCHC0 2H to k('OH + tert-BuOH). 

812 Indlgodlaulfonate Ion 
-OH + IDS'.!- - 7.3-7.5 1.8 x 10 10 .. chern.; C.k. In SO)D. contg. 0.1 mol L- 1 "202, 79A411 

2.5 x 10-6 mol L -I Mn2+ and 0.2 mol L- 1 

HCO:s-; rel. to k('OH + RNO). 

818 Indlgomono8ulfonate Ion 
'OH + IMS- - 7.3-7.5 2.1 x 10 10 

/I. chern.; C.k. in soln. contg. 0.1 mol L -I H20 2 , 79A411 
2.5 X 10-6 mol L -I Mn2+ and 0.2 mol L- 1 

HCO:~ -; reI. to k('OH + RNO). 

814 Indlgotetrasulfonate Ion 
'OH + ITS 4

- - 7.3-7.5 1.6 x 10 10 
/I. chern.; C.k. in soln. contg. 0.1 mol L -1 "202' 79A411 

2.5 x 10-6 mol L -I Mn 2+ and 0.2 mol L- 1 

HCOa -; reI. to k('OH + RNO). 

815 Indole 
·OH + In - In(OH) 9.0 3.2 x 10 10 p.r.; P .h.k. at 320 nm. 710556 

816 Indole-6-aeetate Ion 
'OH + InCH2COz - 9.0 8.2 X 10° "V-r.; C.k. with RNO; reI. to k('OH + TrpH). 710556 

81'1 Indole-8-aeetate Ion 
'OH + 3-InCHzCOz -+ 7 9.5 X 109 "I-r.; C.k.; reI. to k('OH + 2.PrOH). 720541 

818 Indole-3-pl'op1onate Ion 
'OH + 3-InCH2CH2C0 2 -' 7 1.2 X 10 10 "V-r.; C.k.; reI. t,o k('OH + 2.PrOH). 720541 

819 Indollne 
-OH + InHz -+ HO.InH2 9.0 3.8 x lOll) p.r.; P.h.k. at 320 nm. 710!;fl6 

820 Inosine 

'OH + ClOH12N405 - 4.4 X 109 Average of 2 values. 

7.0 4.8 x 109 p.r.; P.b.k. at 380 and 460 nm. 87A231 

7 4.0 x 109 "I-r.; C.k.; reI. to A:('OH + RNO). 80A313 

821 Inosine monophosphate 
·OH + IMP -+ 7 2.6 X lOll b -y-r.; C.k.; reI. to k('OH + RNO). 80A313 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pB Ie (L mol-I s-I) Comment Ref. 

821 Inosine monophosphate-Continued 
'-7 7.5 X 109 b "'V-r.; C.k.; obs. G(inorg. phosphat.e); 8.2% 753070 

oxidative dephosphorylation; reI. t.o ,\(-011 + 
tert-BuOB). 

832 Inositol 
'OH + C 6H 120 6 -+ 1.7 x 109 Average of 2 values. 

1.4 x 109 p.r.; C.k.; reI. to lc(oOH + SCN-). 731077 

2.0 x 109 p.r.; C.k.; reI. to lc(oOH + Fe(CN)o "-). 731077 

828 mfo-Inosltol hexasulfate 
'OB + C6H 11021S6 -+ 1 X 107 p.r.; C.k. with SCN-, as well as estd. from "'V-r. 760181 

c.k. with myoinositol. 

824 Iodlpamlde dlanlon 
'OB + C2oB1216N2002- - 5.6,7 5 x 10° p.r.; P.b.k. or c.k. with SCN-. 79A364 

816 Iodoacetic acid 
·OB + IOB2C02B -+ 'CHZC02B 1 5.7 x lOt' p.r.; O.k.; reI. to lc(oOIl + Fe(ON)o·t-). 745286 

816 Iodobensene 
'OB + CoHGI -+ 9 5.0 x 109 "'V-r.; O.k.; reI. to lc(oOH + RNO). 6U0280 

82'7 2-Iodobenzoate Ion 
'OH + 2-ICoH 1C02 - -+ 9 4.5 x IOU C.k. with RNO. 660849 

828 8-Iodobensoate Ion 
'OH + 3-ICo8..C02 - -+ 9 2.9 x 10° C.k. with RNO. 660849 

829 4-Iodobensoate Ion 
'OH + 4-IC6 B"C02 - -+ 9 2.5 x 109 C.k. with RNO. 660849 

830 o-Iodohlppurate Ion 
'OH + 2-IC6H-tCONHCRzC02 - -+ '-7 5.3 X 10° p.r.; C.k.; also detd. k/Ic('OH + C03

2-) = 12.8; 761191 
2-ICoH.t (OH)CONHCH2C02 - reI. to lc('OH + SCN-). 

831 8-Iodoproplonate Ion 
'OR + ICH2CH2C02 - -+ t.3 X 108 Average of 2 values. 

7 2.0 X 108 p.r.; C.k.; reI. to lc(oOH + NB). 701230 

7 2.6 x 108 p.r.; C.k.; reI. to lc(oOH + SCN-). 701230 

882 Isoamylammonlum Ion 
'OB + (CH3}2CHCH2CB2NH3 + -+ 4 7.9 x 109 p.r.; C.k.; reI. to lc(oOH + SCN-). 700371 

888 Isobutane 
'OB + (CH3)2CHCH3 -+ 2 4.6 x 109 Fent.on; reI. to k(oOH + Ethane). 81M420 

884 Isobutylammonlum Ion 
'OH + (CH3)2CHCH2NH3 + -+ 4 3.1 X 109 p.r.; O.k.; reI. to lc('OH + SON-). 700371 

886 laobuii;ylene 

·OIl + (CH:J)2C=CH2 -+ 5.4 X 109 p.r.; C.k.; obs. 12 - at 400 nm; reI. to lc(oOR + 670041 
1-). 

886 Isobutyram Ide 
'OH + (CH3)2CHCONHz -+ 5-6 1.6 x lOo p.r.; C.k.; reI. to k{oOH + SCN-). 710414 

887 Isoguanlne 
'OR + CoHoNoO - 11.0 1.2 X 10 10 "'V-r.; C.k.; reI. to k{oOB + RNO). 750294 

838 Isoleuelne 
'OH + lie - 6.6 1.8 x 10" "'V-r.; C.k.; reI. to lc(oOH + RNO). 730548 

889 Isoleuelne, conjugate aeld 
·OR + IleH+ -+ 2-2.2 2.2 x lOP "'V-r.; C.k.; pKa = 2.66, 9.7; reI. to lc('OH + 5- 650388 

MeU). 

8.0 Isoopotate Ion 
·OH + 5-UC02 - -+ 5-U(OH)COz- 7 4.0 X lOP p.r.; P.h.k. (OR adduct). 700567 
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T ABLg 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- I S-I) Comment Ref. 

84:1 Isopropyl acetate 
·OH + CH3C02CH(CH;~)2 - 0-7 4.5 x lOP p.r.; Co.k., at pH 2.0 Ie = 7 x lOR; reI. to k('Olf n~03~7 

+ SCN-). 

84:2 Is0pl"opylamlne 
-OH + (CHS)2CHNHz - (CHS)2CNH2 12.0 1.3 X 10 10 p.r.; C.k.; value extrapolated from pH study; 710585 
+ H2 O reI. to k('OH + SCN-). 

84:3 Isopl"opylammonlum Ion 
-OR + !CH:J)zCHNHs + - . 4-9 X 108 Average of 2 values . 
(CH:J)zCNHg + + H2O 

3.0 5.0 X 108 p.r.; C.k.; reI. to k('OH + SCN-). 710585 

4 4.7 X 108 p.r.; C.k.; reI. to k(·OH + SCN-). 700371 

84:4: Isopl"opyl phenyl sulfoxide 
'OH + C(lHr,SOCH(CH:J)z - 1.0 X 10 10 p.r.; Condy. buildup; (- R + RS02 - + H+); 80A014 
HOC"HJ;SOCH(CHa)2 + 46% addn. to Sand 55% addn. to ring. 
C6HI)SO( OH)CII( CH3)2 

84:6 lsoul'amll 
-OH + 5-0H-6-NHzU ..... 5.3-S.0 5 X 10° p.r.; P.b.k. at 249 and 290 nm. 80A3S1 
5-0H-6-NHzU(OH) 

84:6 Lactate Ion 
·OH ;t CH;sCHOHC02 - ..... 11 3 X 108 p.r.; No details. 765249 
CH3C(0-)C02 - + H2O 

847 Lactic acid 
-OH + CHsCH(OH)COzH - 4.3 X 108 p.r.; C.k.; reI. to k('OH + SCN-). 650387 

84:8 Lactose 
·OR + C IZH;.lZO J I ..... H abgtr. 6.5 3.1 )( lOll p.!'; Clc; !''l't. tn k(.OH + SCN-) 1AAU6 

84:9 l .. euclne 
'OH + Leu - 5.5-6 1.7 x 10° p.r.; C.k.; pKIt = 2.3, 9.7; at pH 2-2.2 Ie = 1.5 

x 101); at pH 9.7-9.9 Ie = 3.7 x 109; reI. to 
650388 

k('OH + SCN-). 

860 Llnoleate Ion 
'OH + LC02- - H abstr. 9.0 X 109 Average of 2 values. 

7 1.1 x 10 10 p.r.; P .b.k. at 280 nm {dienyl radical) 85A182 

7.4 X 1011 p.r.; C.k. in soln. contg. 10-3 mol L -I SCN-
and 0.02 mol L -I phosphate; Ie = 1.0 x 10!) 

78A263 

above the CMC; H abstr. at C-11.; reI. to 
k( 'OH + SCN-). 

861 Llnolenate Ion 
'OH + 7.3 x 101) p.r.; C.~.i reI. to k('OH + SCN-). 78A365 

CHg( CHzCH=CH)a( CHzhCO z 

862 Luminol 
·OH + -NHNH- ..... H20 + lum· B.B X 109 Average of 2 values. 

11 9 x lOll p.r.; P .u.k. ill !lu}u. !lat.d. wit.h 1;1 02-NZO. 790116 

9,5 8.7 x 101) p.r.; P .h.k. at 400 nm. 731068 

863 Lysine 
'OH + Lys - 6.0 3.5 X lOR -y-r.; C.k.; r~1. to k('OII + nNO). 73054:8 

864: Lysine, conjugate aeld 
'OH + LysH+ - 2-2.2 7.7 X 108 "i-r.; C.k.; pK1I. 2.18 (5.05, 10.531 11.82); reI. 650388 

to k('OH + 5-MeU). 

866 Malele add 
-OH + H02qCH=CHC0::lH -+ 4-10.5 6.0 X 101) p.r.; P. b.k. at 280-400 nm; Ie independent of 85A487 

H02CCHOHCHC02H wavelength and pH. 

866 Maleic hydrazide 
·OH + MH2 -+ addn. 9.2 x lOG Average of 2 values. 

3.5 2.9 X 101) p.r.; P.h.k. at 570 nm; 100% addn. 83A166 
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T AHLI<; 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- I s-I) Comment Ref. 

866 Maleic hydrazide-Continued 
3.6 X 101'1 p.r.; C.k.; reI. to k(oOH + MeOH). 83A166 

861 Maleic hydrazide, conjugate base 
oOH + MH- - ./..6 X 109 Average of 2 values . 

11 4.2 X lOll p.r.; P.h.k. at 430 nm; 33% addn, 67% 83A166 
semiquinone formn. 

4.9 x 109 p.r.; C.k.; reI. to 1c(00H + MeOH). 83A166 

868 Malate Ion 
·OH + -OzCCH:zCHOHC02 - - 8.6 X 108 p.r.; No details. 741007 

869 Mallc add 
'OH +0 HO:zCCHzCH(OH)COzH - 7.9 X 108 Average of 2 values. 
H0 2CCUHCHzCU zH + HzU 

1.5-14 8.2 X lOR p.r.; P.h.k. at 235-330 nm ; k identical for dr 85A487 
and 1- forms and independent of wavelength 
and pH; pKa. = 3.44; 5.11. 

2-2.2 6.4 X 108 'Y-r.; C.k.; pKa. 3.2, 5; reI. to k(·OH + 5- 670461 
MeU). 

860 Malonate Ion 
'OH + CHzlCOz -h - 6-7 3.0 X 108 p.r.; C.k.; reI. to 1c(00H + SCN-). 650387 

861 Malonic add 
'OH + HOzCCHzCOzH ... 2.0 X 107 Average of 2 values. 

1.6 x 107 Fenton; C.k.; k(oOH + MeOH)/Ic('OH + Fe2+) 739341 
= 4.3; rel. to 1c(00H + MeOH). 

2-2.2 2.4 x 107 'Y-r.; C.k.; pKn. = 2.8, 5.7; reI. to 1c(00H + 5- 670461 
MeU). 

862 Maltose 
°OH + ClzHzzOll ... H abstr. 6.5 2.3 x 109 p.r.; C.k.; rel. to k(oOH + SCN-). 78A146 

863 Mannitol 
'OH + HOCHz(CHOH)'ICHzOH - 1.7 X 109 Average of 4 values. 

7 1.7 x 109 p.r.; C.k.; NzO-satd. soln. of 2-100 x 10-3 mol 84A427 
L -\ mannitol and 2 x 10- 4 mol L - I KI; reI. to 
1c(00H + 1-). 

7 1.5 x 101'1 p.r.; C.k.; NzO-satd. soln. of 5-100 x 10-3 mol 84A427 
L -I mannitol and 5 x 10-'1 mol L -I K 
ferrocyanide; reI. to 1c(00H + Fe(CN)fi·t-). 

7 2.1 X lOll p.r.; C.k.; NzO-satd. soln. of 2-60 x 10-:~ mol 
L -I mannitol and 2 x 10- 1 mol L -I KSCN; 

84A427 

reI. to k(oOH + SCN-). 

7 1.5 x 109 p.r.; C.k.; reI. to k(oOH + SCN-). 79A366 

864 Melibiose 

'OH + C 12H220 1 1 .... 6.5 3.8 x 109 'Y-r.; C.k.; reI. to k(oOH + RNO). 690580 

886 Mercapi;oa~et"i;e Ion 

'OH + HSCHzCOz - ... ·SCHZC0 2 - 6.6 5.8 X 109 p.r.: C.k.: pKIl = ~ 7. ]0.3, at pH 11.1 k = 1;.5 730090 
+ H2O X 1011; rel. to 1c(00H + SCN-). 

866 M'-!reaptoac.eUe aeid 
°OH + HSCH2C0 2H ... 9.0 x 10!! Fenton; C.k.; reI. to k(oOH + Fez+). 490002 

867 3-Mereaptoethanol 
'OH + HSCHzCHzOH .... 6.5 6.8 X 10° p.r.; C.k.; reI. to k(·OH + Fe{CN)6 4-). 710175 
'SCH2CH20H + H2O 

868 2-Mereapto-l-methyllmldazole 
·OH + MMI- 1.4 x 10 10 p.r.; C.k. (details not given). 84A317 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 



734 BUXTON ET AL. 

TAB!.£-; 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

880 I-Mereaptoproplonate Ion 
·OH + CH;~CH(SH)C02 -+ 

'SCH(CH3)C02 - + H2 0 

870 8-Mereaptopl'oplonate Ion 
-OH + HSCH2 CH2 C0 2 - -

·SCH2 CH2C02 - + H2 0 

871 I-Mereaptopul'lne 
'OH + C!)H 4 N"S -+ 

872 8-Mereaptopurlne 

pH 

7.2 

6.0 

7 

·OH + Cr,H"N 1S -+ 7 

878 Mealtylene 
'OH + C6H3(CHg)a -+ '-7 
HOCoH3(CH:4)8 

87.. Methaerylate Ion 
·OH + CH2=C(CH:3)C02 7-7.2 

8'16 Methael'ylonltl'Ue 
'OH + H2C=C(CHa)CN -+ 7-7.2 

878 Methane 
'OH + CH" - -CHa + H2 0 

5.5 

877 Methanedlaulfonate Ion 
'OR -I: -038CR2803 - - H20 + 7 
-03SCHS03 

878 Methanedillulfonate lon, hydrogen 
-OH -I: -0:~SCH2S0:JH -+ H20 + 1.05 
-O!\SCHSO!~H 

870 Methanellulfonate Ion 
-OH + CH3S0 3 - -

880 McthQ-nol 

°OH + C1IaOH -+ H20 + °CH20H 
(93%) + CH30' (7%) 1730126] 

881 Methanol-d8 
·OH + CDgOH - HDO + -CD 20H 
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6 

nat. 

10.7 

7.0 

7 

6 

3.0 X 10 10 

·~4.4 X 101) 

-·7.0 x ton 

1.1 X lO tO 

1.1 X 108 

1.0 X lOll 

4.3 X 10'7 

2.5 X 101 

9.7 X 108 

9.5 X 108 

8.3 x 10$1 

8.3 ;< 108 

8.3 X lOll 

8.8 X 108 

7.8 X lOR 

8.0 X 108 

4.3 X 108 

Ref. 

p.r.; C.k.; pK:\, = ..t. 10.7; at pH 10.9 Ie ........ 1.1\ ')( 7~OOOO 

10 10
; reI. to k( °OR + SeN -). 

p.r.; C.k.; pK~ = 4.3, 10.3; at pH 10.7 Ie = 2.1 730090 
x 10\(); reI. to k(oOH + SCN-). 

'V-r.; C.k. in air-satd. buffered soln.; pK,. = 
7.15, 10.04; rel. to k('OH + RNO). 

84AI09 

'V-r.; C.k. in air-satd. buffered soln.; pKa = 84Al09 
7.77, 10.84; reI. to k(oOH + RNO). 

p.r.; P.b.k. at 333 nm in unbuffered soln.; 751009 
18.5% H a.bstr. 

p.r.; C.k.; reI. to k('OH + SCN-). 80A240 

p.r.; C.k.; reI. to k(oOH + SCN-). 80A240 

Average of 2 values. 

p.r.; D.k. (OH) at 250 nm in soln. contg. 1.16 X 761055 
10-3 mol L -I CH .. and N 20. 

p.r.; D.k. (OH) at 250 nm in '~l x 10-3 mol 720445 
L -1 N 20-CH4 soln. 

p.r.; C.k.; k = 3.1 X 10'7 calc:d. from oba. rate 77A221 
reI. to k('OH + MeOH} = 7.4 X lOR and pK = 
1.5; reI. to k('OH + SCN-). 

p.r.; C.k.; calcd. from obe. rate and pKa = 1.5; 77A221 
reI. to k('OH + MeOH). 

p.r.; C.k.; reI. to k('OH + SCN-). 

Seleeted value. 

p.r.; C.k.; obs. ABTS'+ formn. at 415 nm; reI. 
to k( ·OH + ABTS}. 

p.r.; C.k.; reI. to k(oOH + Fe(CN)o 4-). 

p.r.; C.k.; reI. to k('OH + RNO). 

p.r.; C.k.; obs. hydroxycydohexadieuyl radical 
buildup; reI. t.o k('OJl I BzO-). 

p.r.; C.k.; reI. to k('OH + PNBA -). 

751072 

82Al96 

710578 

6g0156 

680304 

680304 

p.r.; C.k.: reI. to k('OH + PA -). 680304 

p.r.; C.k.; rei. to k{'OH + C03
2-). 650190 

p.r.; C.k.; reI. to k('OH + SCN-). 650190 

p.r.; C.k., at pH 2 Ie = 1.2 X 109; reI. to k{'OH 650387 
+ SCN-). 

p.r.; C.k. with Br-; reI. to k(oOH + EtOH). 660423 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 s-l) Comment Ref. 

882 Methional 
-OH f CHaSCHzCHzCHO -+ OH- + 8.2 x lOll p.r.; C.k. wit.h teTt-BuOH; obs. fnrmn nf t,hiyJ 7fll038 
CH3S+CH2 CH2 CHO radical cation at 410 nm; ref. raLe 110t given 

888 Methionine 
-OH + Met -+ Met(OH)-[SJ 8.9 X 109 Average of 2 values. 

6-7 8.5 x lOll p.r.; C.k.; reI. to k(-OH + SCN-). 650387 

5.5-5.7 8.1 x 10° p.r.; C.k.; pK" = 2.28, 9.21; at pH 2-2.2 Ie = 650388 
7.7 x 101-); 20% H abstr., 80% addn., product 
detn. in 181A124!; Also see 185B093J for product 
detn.; reI. to k(-OH + SCN-). 

884 Methoxyacetate Ion 
-OH + CH 3 0CH 2 C0 2 - -+ 9 6.1 X 108 "{-r.; C.k. with RNO; reI. to k( .. OH + EtOH). 660423 

885 2-Methoxybenzoate ion 
-OH + 2.CH:IOC IIH.1CO Z - .- '~'7 5.4 x lOll p.r.; C.k.; 1 x 10- 1 mol L -I solute; reI. to 771007 
CHaOCoH 4(OH)CO z k(-OH + SCN-). 

886 8-Methoxybenzoate Ion 
-OH + 3.CH:,OC6 H1CO:.! - - -7 6.6 x lOll p.r.; C.k.; reI. to k(-OH + SCN-). 771007 
CHaOC6 H 4(OH)C0 2 -

887 4-Methoxybenzoate Ion 
-OH + 4-CHaOCoH.t CO Z - -+ -7 7.2 x lOll p.r.; C.k.; reI. to k(-OH + SCN-). 771007 
CH:lOC 6 H 4(OH)CO z -

888 2-Methoxyethanol 
-OH + CHaOCHzCH2 0H - 9 1.3 X 109 "{-r.; C.k. with RNO; reI. to k(oOH + EtOH). 660423 

889 5-Methoxylndole 
-OH + 5-CHaOln -+ 9.0 1.5 X 10 10 "I-r.; C.k. with RNO; reI. to k(-OH + TrpH). 710556 

890 I-Methoxy-2-methyl-l-phenylpropane 
-OH + C oHsCH(OCHa)CH(CH3)z - 1.7-1.8 7.4 x 101) Fenton; C.k. with 1-phenylethanol; reI. to 1c(00H 749006 

+ 2-PrOH). 

891 2-Methoxyphenol 
oOH + 2-(CHaO)CoH 40H -+ 6-7 2 X 1010 p.r.; C.k.; reI. to k(oOH + SCN-). 771087 
CHaOCoH.1(OHh 

892 3-Methoxyphenol 
-OH + 3-CH:~OC6H.IOH -+ 6-7 
CHaOCoH.1(OH)z . 

3.2 X 10 10 p.r.; C.k.; reI. to k(-OH + SCN-) .. 771087 

80S 4.-M~thoxyph~nol 

-OH + 4-CH:I OCoH 10H -+ 6-7 2.6 x 10 10 p.r.; C.k.; reI. to k(-OH + SCN-). 771087 
CHaOC6 H 1(OH)z 

894 4-Methoxyp henyl- N-teTt- buty Inltrone 
-OH + 4-CHaO-PBN - 6.4 X lOll p.r.; C.k.; reI. to k('OH + SCN-). 82A184 
4-CHaO-PBN(OH) 

896 p-Methoxyphenyl-~-D-glueopyranoslde 
·OH I CluOCoH"OCH 3 -'" 1.0 >< 10 10 p.r.; C.k. with SCN-j reI. to k(001l + 710066 

GlucOC(SHr,}. 

896 2-Methoxy-4-propenylphenol 
-OH + CHaOCoHa(CH=CHCH:\)OH 9.9 X 1010 Average of 2 values. 

3.3 x 10 10 p.r.; C.k.; reL to k(-OH + teTt-BuOH). 83A387 

5 x to 1O p.r.; C.k.; reL to k(-OH + nCIP). 83A387 

891 8-MethoxYP80ralen 
-OH + 8-MOP -+ 7 1.1 X 10 10 p.r.; P.b.k. at 460 nm. 78A126 

898 6-Methoxypurlne 
·OH + C6HoN40 -+ 6.8 2.0 x 109 p.r.; P.b.k. at 380 nm; pKlI. = 9.23. 87A23l 
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T ABlJl~ 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I S-I) Comm~nt Ref. 

809 8-Methoxypurlne-9-rlboslde 
'OH + MPR- 6.4 2.6 x 109 p.r.; P.h.k. at at 400 nm. 87 A.2~1 

900 N-Methylaeetamlde 
'OH + CH:\CONHCH;, -- 5.5 1.6 x 10° p.r.; C.k.; reI. to k(·OH + SCN-). 700098 
CHaCONHCH2 + H2O 

901 Methyl aeetate 
'OH + CHaC02 CHa - CHaC02Cm2 6-7 1.2 x lOR p.r.; C.k., at pH 2.0 Ie = 2.2 X lOR; reI. to 650387 
+ H2O k('OH + SCN-). 

902 NJ-Metbyladenlne 
·OH + C 6H7Nr; -- 7.8 5,4 x 10° p.r.; P.b.k. at 310 nm; pK& = 4.2, 10.0 87A231 

aoa a_Mpt.h;yla.dpntnp 

'OH + MA-- 7.5 5.7 X 10° p.r.; P.b.k. at at 400 nm; pKa = 3.92. 87A231 

004: NJ.Methyladenoslne 
·OH + CI1HII,NI)0" -- 7 6.0 x 10° p.r.; P.b.k. at 310 and 370 nm. 87A231 

906 Methylamine 
·OH.+ CH3NH2 -- ·CH2 NH2 + 10.5 1.8 X 109 p.r.; C.k.; studied at pH 2-13.1; reI. to k(·OH + 710595 
CH:JNH + H2O SCN-). 

11.1 4.1 x lOll p.r.; C.k.; studied at at pH 9.7-12.8; reI. to 710595 
k(·OH + NB). 

11.5-12.5 5.7 x 10° p.r.; C.k.; pH study; reI. to k(oOH + NB). 690573 

900 Methylammonlum Ion 
oOH + CH:~NH:s + -- 4 3.5 X 107 p.r.; C.k., also detd. at pH 2 and 7; reI. to 700371 

k(oOH + SCN-). 

6-8 9.1 x 107 p.r.; C.k.; pH study; reI. to k('OH + NB). 690573 

007 Methyl a-D-arablnopYl'anoslde 
·OR + C 6 H1ZOS -- 6.5 2.4 x 10° ')'-r.; C.k.; rel. to k(·OH + RNO). 690580 

908 1-0-Methyl-L-aseol'ble aeld 
·OH + l-CHaAH -- 1-CHaAH-OH 6.8 2.5 x 1010 p.r.; P.b.k. at 325 nm. 84A095 

909 2-0-Methyl-L-aseorble add 
oOH + 2-CH:JAH ..... 3.6-6.8 2.7 x 10° p.r.; P.b.k. at 360 (A'- by loss of a methyl 84A095 

group) and 290 nm (2-CH3A·-). 

910 8- O-Methyl-I.-aseorbate Ion 
'OH + 3-CHsA - -- 3-CHsA - -OH 1.2-9.5 4.8 x lOll p.r.; P.h.k. at 290 nm 84A095 

911 8-0-Methyl-L-aseol'ble aeld 
·OH + 3-CHaAH -+ 3-CHsAH-OH 1.5-7.9 3.0 x 1010 p.r.; P.b.k. at 290 nm 84A095 

912 OI.-MethylbenJlylammonlum Ion 
·OH + CoHr;CH2NH2 +CH3 -
HOC flHuCH(CH 3)NH 3 + 

7 5.2 X lOll p.r.; P.b.k. at 305 nm in N~p-satd. soln. 86A4l0 

918 N-Methylbenzylammonlum Ion 
·OH + CflH,ZN+ ..... 7 5.2 x 101) p.r.; P bk ~t 320 nm in N;.:O-III11t.rI IIIn'n RAA410 

+ ' HOCaHI)CH 2NH2 CH;~ 

9]4 2-Met,hylbut.ane 
·OH + C 2Hr,CH(CH;s)2 -+ 2 5.2 x 109 Fent.on; reI. to k(oOH + Ethane). Sl'M420 

916 3-Methyl-l-butanol 
·OH + (CHa)2CHCH2CH20H - 9.8 x 109 Average of 2 values. 

3.8 x IOU p.r.; C.k.; rel. to k(.OH + Fe(CN)64
-). 731077 

3.7 x 109 p.r.; C.k.; reI. to k(oOH + SCN-). 731071 

916 Methyl butyrate 
-OH + CHaCH2CH2C02CHa ..... 6-7 1.7 x 109 p.r.; C.k.; reI. to k(·OH + SCN-). 650387 

917 2-MethylhutYl'ate ton 
-OH + CH;{CH2CH(CHa)C02 - -+ 9 2.2 X 101) ')'-r.; C.k. with RNO; reI. to k(oOH + EtOH). 660423 
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TABU;; 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol-I s-I) Comment Ref. 

918 3-MethylbutYl'ate Ion 
°OH + CH:,CH(CH:1)CH!,-C02 - -+ 9 2.4 X lOll 'V-r.; C.k. with RNO; r~1. too k(°OH -I- Rt.OH). 660423 

919 3-MethylbutYl'lc add 
°OH + (CHa)zCHCHzCOzH -+ 1.1 X lOll Fenton; C.k.; reI. to k(°OH + Fe z+). 490002 

920 Methyleyelohexane 
°OH + MCH-+ 2 7.1 X lOll Fenton; reI. to k(°OH + Ethane). 81M420 

921 Methyleyelopentane 
°OH + C5HgCHa -+ 2 7.0 X lOll Fenton; reI. to k(°OH + Ethane). 81M420 

922 S-Methyleystelne 
°Oll + ClIaSClIzCH(NH:4 +)COz - - 5.4 8.0 X 10° C.k.; pK = 2, 8.8; reI. to k(°OH + SCN-). 730090 

923 S-Methyleystelne. negative Ion 
°OH + CHaSCHzCH(NHz)C02 - ..... 11.0 7.9 X lOll C.k.; reI. to k(°OH + SCN-). 730090 

924 6-Methyleytoslne 
°OH + 5-MeCy - 5-MeCy(OH) 7 6.0 X lOR p.r.; P .b.k. 78AI06 

926 2-Methyl-l,3-dloxolane 
-OH + C 4Hg 0 2 .... 3.5 X 10° p.r.; reI. to k(°OH + SCN-). 80A441 

926 Methylene Blue 
°OH + MB+ -+ OH- + °MB z+ 2.1 X 10lO 'V-r.; C.k.; oba. G(-MB+); reI. to k(°OH + 710682 

MeOH). 

921 N-Methylfol'mamlde 
°OR + HCONRCH:, - HCONHCH z 5.5 1.2 x 10° p.r.; C.k.; reI. to k(°OH + SCN-). 700098 
+ H2 O 

928 2-Methylful'an 
°OH + CoHoO -+ 9 1.9 X 10'0 'V-r.; C.k.; method of [650356}; reI. to k(°OH + 83A335 

RNO). 

929 6-Methylful'ful'al 
°OH + C 6 Ho02 ..... 9 7.2 X 101) 'V-r.; C.k.; method of [650356}; reI. to k(°OH + 83A335 

RNO). 

930 Methylgalaetoslde 
°OH + C 7 H I4 0 6 - 6.5 1.6 ;< 10° 'V-r.; C.k.; reI. to k(°OH + RNO). 690580 

931 a-Methy 19lueoelde 
°OH + a-MeGlu -+ 6.5 2.4 x lOR 'V-r.; C.k. [structure of radicals formed by photo 690580 

of HZ0 2 see 82D074J; reI. to k(°OH + RNO). 

oa2 O-Mct;h)"lh)"dro:x;)"I~Tnlne ° 
°OH + CHaONH2 .... CHaONH + 9.1 1.4 X 10 10 p.r.; C.k.; reI. to k{-OH + SCN-). 710493 
H2 O 

933 O-MethylhydJ'oxylammonlum ion 
°OR + CHaONRa + - CH;~ONH + 4.5 <4.0 x lOll p.r.; C.k.; ohs. value, could be - 30% lower; 710493 
H2O pKa. = 4.6; reI. to k(°OH + SCN-). 

934 1-Methyllmldazole 
°OH + l-CH:!Im - CH:!Tm(OH) 9.4 8.1 x JOo p.r.; P.h.k. 751066 

936 I-MethyUmldazole, conjugate acid 
°OH + CH:4ImH+ - CH3Im(OH)H+ 5.4 5.0 X 10° p.r.; P.b.k.; pKa = 7.0. 751066 

936 1-Methyltndole 
°OH + I-Meln ..... 9.0 1.5 X 10 10 'V-r.; C.k. with RNO; reI. to k{°OR + TrpH). 710556 

931 2-Methyltndole 
-OR + 2-Meln -+ 9.0 3.4 X 10'0 p.r.; P .b.k. at 320 nm. 710556 

938 3-Methyllndole 
°OH + 3-Meln -+ 9.0 3.3 X 10 10 p.r.; P.b.k. at 320 nm. 710556 

939 6-MethyUndole 
°OH + 5-Meln -+ 9.0 1.7 X 10 10 'V-r.; C.k. with RNO; reI. to k{°OH + TrpH). 710556 
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TABU~ 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol-I 8- 1) Comment Ref. 

94:0 N-Methyllsobutyramlde 
·OR + (CH'$);olCRC!ONHCH os -+ "-8 1 g 'X 10° P r ; C!k ; r",1. t.n ,,<oOR + !U'!N-) '710414 

941 Methyl methacrylate 
·OH + H2C=C(CHa)C02 CHa -+ 7-7.2 1.2 x 10 10 p.r.; C.k.; reI. to k(oOH + SCN-). 80A240 

942 Methyl methylthlomethyl sulfoxide 
°OR + CHaSOCHzSCHa -+ °CH:! + 4.9 4.8 x 10° p.r.; P.b.k. (condy.) 82A275 
CHaSCH2S02 -

948 2-Methyl-1,4-naphthoqulnone 
°OH + 2-CHa-NQ -+ 2-UH:~NQ(OH) 5.5 X 10° p.r. 730026 

944 2-Methyl-2-nltrosopropane 
·OH + [(CHa>aCNO]z - 4.0 X 108 p.r.; C.k.; reI. to k('OH + SCN-). 775208 

946 2-Methyl-4-phenyl-2-butanol 
°OH + C6 Hl)CHzCHzC(CHa)zOH -+ 1.7-1.8 5.9 X 101) Fenton; C.k. with cycloheptanol; reI. to k('OH 749006 

+ 2-PrOH). 

946 4-Methylphenyl-N-tert-butylnltrone 
·OH + 4-CH:r PBN -+ 4.7 x 10° p.r.; C.k.; reI. to k(°OH + SCN-). 82A184 
4-CHa-PBN( OH) 

941 2-Methyl-1-phenyl-1-propanol 
·OH + C"H5CHOHCH(CHa)2 -+ 1.7-1.8 9.5 X 10° Fenton; C.k. with I-phenylethanol; reI. to k(oOH 749006 

+ 2-PrOH). 

948 2-Methyl-l-phenyl-l-propanol-1-d 
·011 + CoHr;CDOHCH(CH;,,)z -+ 1.7-1.8 8.6 x 10° Fenton; C.k. with 1-phenylethanol; reI. to k(oOH 749006 

+ 2-PrOH). 

949 2-Methyl-1-phenyl-2-propanol 
'OH + C 6 H5CHzC(OH)(CHa)z - 1.7-1.8 1.7 x 10lO Fenton; C.k. with cycloheptanol; reI. to k('OH 749006 

+ 2-PrOH). 

960 Methyl phenyl sulfoxide 
'OH + CoH"SOCH:! -+ 9.7 x 101) p.r.; Condy. buildup; (- R + RS02 - /H+); 45% 80A014 
COH5S0(OH)CH:1 + HOCoHI)SOCHa addn. to 5, 55% addn. to ring. 

961 Methylphosphonate Ion 
·OH + CHaPOaz- - H2 0 + 9 1.4 X 108 a- phot.; Obs. CO 2 formn. (2 hr.) in 02-contg. 79F322 
oCHzf'Ug {) soln. contg. 3 mol L I HzUz and U.3l' mol L - 1 

CH:,POa
z- and 0.32 mol L -1 A,cO-j reI. to 

k(oOH + AcO-). 

062 N-Methylplvalarnlde 

-OH + (CHahCCONHCHa -+ 5-6 2.4 x lOll p.r.; C.k.; reI. to k(oOH + SCN-). 710414 

963 2-Methyl-I-propanol 
oOH + (Cl!a)zCHCHzOH -+ 9.9 x 109 Average of 3 values. 
(CHs)zCHCHOH + H2O 

2.9 x IOU p.r.; C.k.; reI. to k(oOH + Fe(CN)6"-). 731077 

3.6 x 109 p.r.; C.k.; reI. to k('OH + SCN-). 731077 

7 3.3 x 101
' p.r.; C .k.; reI. to k(oOH + SCN-). 650387 

964 2-M ethy 1-:I-propanol 
'OR + (CHahCOH ..... H2 0 + 6.0 X 108 Selected value. 
-OIIzO(OII:i)z0II (95.7%) + 
(CH:1laCOo (4.3%) [730126] 

6.6 x 108 p.r.; C.k.; also measurements at 39, 59, and 
79°Cj reI. to k(·OH + Fe(CN)6 4

-). 

84A349 

6 6.0 x 108 p.r.; C.k.; obs. ABTS·+ formn. at 415 nm; reI. 82A196 
to k(·OH + ABTS). 

7 7.6 x 1Of! p.r.; D.k. at 280 nm (OH); 0.5-2 mol L -1 terf... 771012 
BuOH. 

nat. 5.9 X 108 p.r.; C.k.; reI. to k('OH + Fe(CN)64
-). 710578 

7 4.2 X 108 p.r.; C.k.j reI. to k('OH + SCN-). 650387 
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T ABLI·: 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

9&& N-Methylproplonamlde 
'OH + CHaCH2 CONHCH:1 -+ 

966 Methyl propionate 
'OH + C 2H5C02 CH3 -+ 

96'1 Z-Methylpl'oplonate Ion 
'OH + (CHahCHC02 - -+ 

968 6-Methylpul'lne 
·OH + C6H6N4 -

9&9 Z-MethyJpYl'ldlne 
·OH + CHaPY -+ 

960 3-Methylpyrldlne 
·OH + CHaPY -+ 

961 8-MethylpYl'ldlne-N-oxlde 
'OH + CHaPY(O) -+ CHaPyOH(O) 

962 4:-Methylpyrldlne-N-oxlde 
·OH + CHaPY(O) -+ CHaPyOH(O) 

pH 

5-6 

6-7 

9 

6.2 

9 

9 

7 

7 

968 4-(N-MethylpYl'ldlnlum)-tert-butylnltl'one 
'OH + 4-MepyBN -+ 4-MepyBN(OH) 6 

964: I-Methy)-Z-pYl'I'oUdlnone 
·OH + C 5HgNO -+ 

966 a-MethylstYl'ene 
'OH -l; CoHc;C(CHa)=CH2 -+ 

C oHl)C(CHa)CH20H + 
HOC 6H:;C( CH:,)=CH2 

966 Methylsulfate Ion 
'OH + CH30S03 - -+ 

96'1 Methyl sulfide Ion 
·OH + CHaS- -+ OH- + CHaS· 

968 Methyl thloglyeolate 
'OH + HSCH2COzCHa -+ 

·SCH2C02CHa + H20 

969 Z-Methylthlophene 
'OH + CoHoS -+ 

970 3-Methylthlophene 
'OH + CoHoS -+ 

9'11 Methylul'ea 
'OH + CH:1NHCONH2 -+ 

9'12 Metlazlnle add, conjugate base 
·OH + MZ- -+ OH- + MZ· 

9'13 Naphthalene 
·OH + C lOH8 -+ C lOH80H 

5.5 

11 

5.1 

11 

11 

10 

7 

k (L mol-I S-I) Comment Ref. 

4.5 X 108 

4.6 X lOR 

5.0 X 107 

6.0 X lOll 

2.1 X 10 10 

3.2 X 109 

3.2 X 101'1 

5 X lOll b 

1.2 X 10 10 b 

p.r.; C.k.; reI. to lr.{oOH + SCN-). 710414 

p.r.; C.k.; reI. to k(oOH + SCN-). 650387 

')'-r.; C.k. with RNO; reI. to k(oOH + EtOH). 660423 

p.r.; P.b.k. at 380-390 nm; pKa. = 2.6, 9.02. 87A231 

"I-r.; C.k.; reI. to k(oOH + RNO). 690280 

"I-r.; C.k.; reI. to k(oOH + RNO). 690280 

p.r.; P.b.k. 80A048 

p.r.; P.b.k. 80A048 

phot.; esr; C.k.; obs. growth of spin adducts of 80Al02 
OH and CH:)OH in soln. contg. 1% H2 0 2 + 
·~0.1 mol L -I MeOH; reI. to k(oOH + MeOH). 

p.r.; C.k.; reI. to k(·OH + SCN-). 81A296 

p.r.; P.b.k. at 320 nm. 77A236 

p.r.; C.k.; reI. to k(oOH + SCN-). 79N061 

p.r.; P.b.k.; obs. RSSR- at 410-420 nm; pK = 690553 
10.3. 

p.r.; C.k.; pK = 7.8; at pH 10.6 k = 1.8 x 730090 
10 10; reI. to k(oOH + SCN-). 

p.r.; P.b.k. at 300 nm; unbuffered soln. 78A026 

p.r.; P.b.k. at 300 nm; unbuffered soln. 78A026 

therm.; C.k.; Obs. ethylene generation in 78M373 
H20 z-methionai, and methane generation in 
H:lO:!-DMSO. ReI. to k{oOH + MeOH) = 8.5 i( 

10\ k(eOH + PhOH) = 1.4 x .1010 as well as 
EtOH, BuOH, BzO- and DMSO. 

p.r.; P.b.k. at 530 nm; also detd. by condy. 
increase due to formn. of radical zwitterion 
(MZo) which represents 47% of OH reaction; 
remainder may add or abstract H. 

p.r.; P .b.k. at 325 nm. 

p.r.; P.b.k. at 320 'nm no cor. for H rxn. 

81A162 

80N019 

78A025 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-l) Comment Ref. 

9'1.( I-Naphthoate Ion 
·OH + 1-NpC02 - - HONpCOz- 9 7.9 X 101) p.r.; P.b.k. at 330 nm. 730110 

97& 2-Naphthoate Ion 
·OH + 2-NpCOz - - HONpC02- 9.2 7.6 x 101) p.r.; P.b.k. at 340 nm. 730110 

976 I-Naphthylacetate Ion 
·OH + NpCHzC0 2 - - 8.7 X lOll -y-r.; C.k.; reI. to Jr.(oOH + 2-PrOH). 720541 

977 Nicotinamide 
·OH + 3-pyCONHz - 1.5 X 109 Average of 2 values. 
py(OH)COzNH2 

5.9 1.4 x lOll p.r.; P.b.k.; also c.k. with SCN-. 76A265 

9.0 1.5 x lOll p.r.; P.b.k. 710582 

9'18 Nicotinamide, conjugate acid 
·OH + 3-pyH+CONHz -
pyHT(OH)CONHz 

1.8 x 108 p.r.; P.b.k. in Ar-satd. 80ID.; pK", = 3.40. 76A265 

9'19 Nicotinamide adenine dinucleotide 
·OH + NAD+ - 7 3.2 X lOll b -y-r.; C.k.; reI. to Jr.(oOH + RNO). 80A313 

-7 8.6 x 1011 b -y-r.; C.k.; ohs. G(inorg. phosphate); 0.3% 753070 
oxidative dephosphorylation; reI. to Jr.(·OH + 
tert-BuOH). 

980 Nicotinamide mononucleotide 
·OH + NMN- 7 1.5 X 10° -y-r.; C.k.; reI. to k(oOH + RNO). 80A313 

981 Nlcotinamlde- N-oxide 
·OIl + na(O) - HOna(O) 7 2.1 x 101) p.r.; P.h.k. 80A048 

982 Nicotinate Ion 
·OH + 3-pyC02 - - 3-py(OH)C02- 9.1 2.3 x 10° p.r.; P.h.k. 710682 

983 Nicotinate ton, N-oxlde 
·OH + py(O)COz - - HOpy(0)C02- 7 2.3 X 101) p.r.; P.h.k. 80A048 

98,( Nicotinic acid 
·on + 3-pyH+C02 - - 3.1 2.6 X 108 p.r.; P.b.k.; pKa. = 1.00,4.83. 710582 
3-py(OH)C02 -

986 Nlcotinylglyclne 
·OH + 3-pyCOGly - 7.5 1.1 X 10° p.r.; P.h.k. 710582 

986 Nltu .. oxlme 
·OH + NF - NF-OH 7 1.0 x 10 10 p.r.; P.b.k. at 500 nm as well all d.k. at 360 731018 

nm. 

987 6,6'-NltrUodlbarblturate Ion (Murexide) 
·OH + CSH1NsOo- - 7.3-7.5 1.5 X 10 10 a. chern.; C.k. in soln. cODtg. 0.1 mol L -I H20 2, 79A411 

2 5 X 10-6 mol L -I Mn 2+ and 0.2 mol L- 1 

HC03 -; reI. to Jr.(oOH + RNO). 

988 Nltl'lIotrlacetate Ion 
·OH + NTA3

- - 9.0 2.5 x 10° p.r.; P.h.k., as well as c.k. with SCN-, at pH 78A436 
-OzCCHN(CH2COZ-)2 + H2O 4.0 k = 7.5< lOR; pica. = 0.8, 1.8, 2.5, 9.6. 

989 Nltl'lIotrlacetic acid 
oOH + N(CHzCOzHla - -0 2.1 x 10° Fenton; C.k.; reI. to k(oOH + HzC=CHCONHz)· 729162 

990 NltrUotrlethanol 
·OH + (HOCHzqH2hN - H20 + 8.0 X 10° p.r.; C.k.; reI. to k(oOH + SCN-). 82G071 
(HOCH2CH2)2NCHCJ!20H + 
(HOCH2CHz)2N CHzCH 0 H 

991 Nltl'lIotrlethanol, conjugate acid 
·OH + (HOCH2CH0aNH+ ... H20 + 2.0 X 10° p.r.; C.k.; reI. to k(oOH + SCN-). 82G071 
(HOCHzCHz)zNH+CHCJ!20H + 
(HOCH2CHz)2NH+CHzCHOH 

J. Phys. Chern. Ref. Data. Vol. 170 No.2. 1988 



RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 741 

T ABLr.~ 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 S-I) Comment Ref. 

992 ~ Nltl'oacetophenone 
°OH + PNAP - PNAP-OH S.l X 10° Average of 2 values. 

6.5 . 3.3 X lOll p.r.; P.b.k. at 410 nm. 77A220 

6.6 2.8 X IOU p.r.; P.b.k. at 400 nm. 761017 

99a ~ Nltl'oanlllne 
°OH + 4-0zNCoH.jNHz - -6 1.4 x 1010 p.r.; C.k.; reI. to k('OH + SCN-). 771118 
°zNCoH4(OH)NH2 

994 o-Nltl'obal'bltul'ate Ion 
°OH + 6-0H-5-NOzU - 8.S x 109 Average of 2 values. 
6-0H-5-N02 U(OH) 

5.9 9.2 x IOU p.r.; P.b.k. at 420 nm. 731003 

5.9 7.8 x lOll p.r.; D.k. at 350 nm; 5-addn. followed by 731003 
denitration. 

990 Nitrobenzene 
·OH -r CoHsNOz - HOC"H5NO z 3.9 x: 10G Selected value. 

7 3.2 X 101) p.r.; P.b.k. at 410 nm; cor. for (OH + OH) and 680304 
(H + aromatic). 

4.7 x 101) p.r.: P.b.k. at 410 nm. 670458 

3.5 x lOll p.r.; C.k.; reI. to k('OH + SCN-). 670458 

996 Nltl'obenzene-d& 
'OH + CoDoNOz - HOCoDr;NO z 3.1 x IOU "'{-r.; C.k. with RNO; reI. to k(°OH + EtOH). 680157 

997 4-Nltl'obenzoate Ion (PNBA-) 
'OH + 4-NO;.:CoH.,C0 2 - - 2.6 x 10" Selected value. 
N0 2 COH.,(OH)COz -

6-9.4 2.6 x 109 p.r.; P.h.k. at 420 nm; cor. for (OH + OH) and 680304 
(H + aromatic). 

99S 6-NltI'0-2-furaldehyde 
'OH + NF ...... NF-OH 7 5.5 x IOU p.r.; P.b.k. at 500 nm as well as d.k. at 360 731018 

nm. 

999 6- Nltro-2-furaldehyde semlcarbazone 
°on + NF ...... NF-OH 7 1.1 x 10 10 p.r.; P.b.k. at 500 nm as well as d.k. at 360 731018 

nm. 733016 

1000 6-Nltrofuroate Ion 
'OH + NF ...... NF-OH 7 5.3 x lOll p.r.; P.b.k. at 500 nm as well as d.k. at 300 731018 

nm. 730114 

1001 6-Nltrolndole 
°OH + 5-NOzIn ...... 9.0 1 X 10 10 "'{-r.; C.k. with RNO; reI. to k(°OH + TrpH). 710556 

1002 a.ci-Nltromethane anton 
'OH + CH2N0 2 - CH2(OH)N02 10.5 8.5 x 10° p.r.; P.h.k. at 280 nm. 680342 

1003 6-Nltro-6-methy luracU 
·011 -r 5-N02-6-MeU -+ 5.9 5.3 x: 10° p.r.; P .b.k. at 420 nm; 5-addn. followed by 731003 
5-NO!J-6-M~U(OH) denitra.tion. 

1004 Ii-Nltroorotate Ion 
'OH + 5-NOzU-6-COz ~ - 5.9 5.8 x lOll p.r.; P.h.k. at 420 nm; 5-addn. followed by 731003 
5-NO!JU(OH)-6-COz - denitration. 

1006 2-Nltrophenoxlde Ion 
'OH + 2-N0 2 C 6H 40- - 9 9.2 x lOll "I-r.; C.k.; pK = 7.17; reI. to k(°OH + RNO). 72G837 

1006 3-Nltrophenoxlde Ion 
'OH + 3-NOzC 6 H40- ...... 9 7.1 x lOll "'{-r.; C.k.; pK = 8.28; reI. to k('OH + RNO). 72G837 

1007 4-Nltrophenol 
'OH + 4-0zNCoH 40H - 7 3.8 x IOU p.r.; P.b.k. at 290 nm, as well as d.k. at 400 680303 
4-HOC6 H.jNOa- + H+ nm; pK", = 7.14. 
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TABLI.!; 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

1008 4-Nltrophenoxlde Ion 
-OH + 4-N0 2C6H 40- -+ 

4-HOCoH .. N03 - + H+ 

1009 4-Nltrophenyl.N-te,.t-butylnltrone 
-OH + 4-N02-PBN -+ 

4-N0 2-PBN(OH) 

pH 

9 

1010 m- Nltropbenyl-~-D-glueopyranollide 
-OH + GluOC6 H4N0 2 -+ 

1011 0-Nltrophenyl- fl- D-glueopYl'anolllde 
-OH + GluOC"R1N0 2 .... 

1012 p-Nltl'ophenyl~fl-D-glueopYl'anoslde 
. -OH + GluOCoH4NOz -+ 

GluO-CRH4 NO :t -

1018 Nltl'osobenzene 
°OH + CnHr,NO .... (C6 HI;N0zl·- + 
H+ 

1014: p-Nltro-o-toluenesulfonate lon 
oOH + NOZC6H;~(CH3)S03 .... 

1016 6-NltrouraeU 
-OHt 6-N0 2 U .... 6-NO zU(OH) 

1016 Norleudne 
oOH + Nle ... 

101'1 Norlouclne, conJuBat-c acid 
oOH + NleH+ -+ 

1018 Norplleudopelletlel"lne N-oxyl 
·OR + NPPN .... 

1019 Norvaline 
·OH + Nor -'" 

1020 Norvaline, eonjtlg8te add 
°OR + NorH+ -+ 

10:1 Octane 

·OH + CH3(CH2)6CH3 -+ 

1022 1-0etanol 
·OH + CH3(CHzhOH -

1023 n-Oetylamine 
°OH + CHa!CHzhNH2 -+ H20 + 
CH3( CH2)oCHNH2 
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7.0 

5.9 

5.9 

6.4-6.9 

2.2 

7 

10.5 

6.4-6.9 

2-2.2 

2 

2-2.2 

1.00 

7.6 X lOll 

4.0 X 10° 

1.8 X 10 10 

1.6 X 10° 

6.4 x 109 

5.4 X 101) 

7.4 X lOll 

2.5 X 109 

3.5 x 101) 

S.8 X 1011 

4.5 X 101) 

7.2 x 10° 

1.6 x lOll 

1.8 x 101) 

9.1 X lOll 

7.7 x lOll 

1.3 X 1010 a 

'V-r.; C.k.; reI. to k(°OH + RNO}. 

p.r.; C.k.; reI. to k(oOH + SCN-). 

'V-r.; C.k. with RNO; reI. to k(oOH + 
GlucOCuHs)· 

p.r.; C.k. with SCN-; reI. to k(°OH + 
ClucOCOH/l)' 

Average of 2 values. 

p.r.; C.k.; reI. to k(oOH + SCN-). 

p.r.; C.k. with SCN-; reI. to k(oOH + 
GlucOC(\H{,). 

p.r.; C.k.; reI. to k(oOH + SCN-). 

r.; C.k.; reI. to k(·OH + RNO). 

Avcra.ge of 2 vo.lucs. 

p.r.; P.h.k. at 420 nm; 5-addn. followed by 
denitration. 

p.r.; D.k. at 350 om. 

'V-r.; C.k.; reI. to k(·OH + RNO). 

'V-r.; C.k.; pKa. = 2.3, 10; reI. to k(oOH + 6-
MeU). 

Average of 2 values. 

Ref. 

72G837 

82A184 

710056 

710056 

751190 

710056 

660433 

720425 

731003 

731003 

760147 

670461 

p.r.; D.k. at 242 om. 710061 

p.r.; C.k.; cor. for CO:~- + NPPN; reI. to k('OR 710061 
+ C03

2-). 

'V-r.; C.k.; reI. to k('OH + RNO). 760147 

'V-r.: ('! k.; pf(:l. =- 2.4. to; ff!1. t,o k('()H +- n- R70ifll 
MeV). 

Fenton; reI. to k(oOH + Ethane). 81M420 

'V-r.; C.k.; reI. to k(·OH + 5-MeU). 670461 

FeZ+ -H20 2; C.k:; obs. polymerization of methyl 86A305 
methacrylate; reI. to ,\('OH + 
H2(J=q(JH3}CU2CH:~). 
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TABLF. 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

"Ill. Reaction pH Ic(L mol-I s-I) Comment Ref. 

1034: Octylsulfate Ion 
·OH + CH3(CH2),OS03 - -+ 6.5 X 101) p.r.; C.k.; reI. t.o k(·OH + SCN-). 79N061 

1016 Ornithine 
'OH + Orn -+ 6.4-6.9 1.4 x lOR 'V-r.; C.k.; reI. to k('OH + RNO). 760147 

1016 Ornithine, conjugate acid 
'OH + OrnH+ -+ 2-2.2 2.0 x lOR 'V-r.; C.k.; pKa = 1.9, 8.6, 10.8; reI. to k('OH + 670461 

5-MeU). 

1027 Orotate Ion 
-OH + 6-UC02 - .... 6-U(OH)C02- 5.0 X 109 Average of 4 values. 

5.2 6.5 X lO" p.r.; C.k.; reI. to k('OH + Fe(CN)6"-). 700567 

-5.5 6.8 X lO" p.r.; C.k.; reI. to k('OH + SCN-). 700567 

5-11 5.3 X 109 p.r.; P.b.k. a.t 340 nm (OH adduct). 700567 

5-11 5.0 X 101) p.r.; D.k. at 280 nm (5,6-double bond); Ie 700567 
decreases at pH < 5. 

1028 Ol'otldlne 
·OH + Oro - Oro-OH 7 4.0 X lOll p.r.; P~b.k. (OH adduct). 700567 

1029 Ol'otldlne monophosphate 
'OH + OMf" -. -·7 4.6 x 100 'V-r.; C.k.; obs. G(inorg. phosphate); J4.3% 753070 

oxidative dephosphorylation; reI. to Ic(·OH + 
tert-BuOH). 

1030 Oxalate Ion 
·OH + -02CC02 - .... 6 7.7 X 106 p.r.; C.k.; reI. to k('OH + SCN-). 710041 

1031 Hydrogen oxalate Ion 
·OH + H02 CC02 - .... 3 4.7 X 107 p.r.; C.k.; reI. to k('OH + SCN-). 710041 

1082 Oxalic acid 
·OH + H02CC02H .... 0.5 1.4 x 106 p.r.; C.k.; cor. for presence of HC20.,-; pKa = 710041 

1.25, 4.28; reI. to k('OH + SCN-). 

1088 Oxytetracycline, conjugate acid 
'OH + OXTCH+ .... --1 1.1 x 10° 'V-r.; C.k. in argon-satd. soln. contg. 5 x 10-1 - 82G036 

10-2 mol L -\ CI-; reI. to k('OH + C1-). 

1084 Pantothenate Ion 
'OH + PaC02 - -+ H abstr. 6.6 4.5 x lOll p.r.; C.k.; reI. to k('OH + SCN-). 771034 

1086 Penicillamine, conjugate acid 
'OH + PenSH2 + -+ PenS' + H:lO 1 7.0 X lOll Fenton; esr; C.k. with H\JOg: reI. to k(·OH + 5- 69D278 

MeU). 

1036 Penicillamine dlsulflde, conjugate dlacld 
'OH + [SC(CHa)2CH(NHa +)C0 2H)2 1 9.6 X lOll Fenton; eST; C.k. with H20 2; reI. to k(·OH + 5- 69D278 

MeU). 

1037 1,4-Pentadlen-8-01 
'OH + CH2=CHCHOHCH=CHz .... 7.0 1.0 X 10 10 p.T.; P.b.k.; 25% H a.bstr. 731070 
addn. 

1038 Pentaerythrltol 
·OH + C(CH2 0H) ...... H20 + 9 3.3 X lOll 'V-r.; C.k. with RNO; reI. to k('OH + EtOH). 660423 
'CHOHC(CH2OHh 

1089 Pentaftuorobenzene 
'OH + C6HFs .... HOC6HFs 7 X 10° p.r.; C.k.; reI. to k('OH + SCN-). 730054 

1040 Pentamethylbenzene 
'OH + C6H(CH:~)s - HOC6H(CH3ls --7 7.5 x 109 p.r.; P.b.k. at 332 nm in unbuffered soln.; 34% 751009 

H abstr. 

1041 Pentane 
·OH + CH3(CH2hCHa .... 2 5.4 X 10° Fenton; reI. to k('OH + Ethane). 81M420 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

104:2 1,6-Pentanedlol 
·OH + HO(CH2)r;OH -

1048 2,4:-Pentanedlone 
·OH + CHgCO.CH 2COCHa .... 
HaCC09HOHCOHCHa+ 
Hg CCOCHC(OH)2CH:l 

1044 2,4:-Pentanedlone, conjugate baBe 

pH 

9 

6.4 

·OH;+ CH:lC(O-)=CHCOCH:l ... 2:10 

104:6 

104:6 

1041 

104:8 

1049 

1060 

CH:lC(O-)CHqHCOCH~\ + 
CHgC(O-)OHCHCOCHg + H20 

Pentanoate Ion 
'OH -t OII3(OH2>aOO2-

I-Pentanol 
·OH + CHg(CH2)40H ... 

8-Pentanol 
·OR + C 2 HI)CR(OR)C;.:HI) ..... 

2-Pentanone 
·OH + CH:\CH2CH2COCHg -+ 

8-Pentanone 
·OH + C2H6 COC2H5 .... 

1,10-PhenanthI'0Ilne 
·OH + phen - phenOH 

9 

1.1 1.8 

6-7 

6-7 

7 

7-11 

6.7 

6 

1061 1,10-PhenanthI'0Ilne, conjugate acid 
·OH + phenH+ -+ HOphenH+ 3 

1062 Phenethyl alcohol 
·OH + C6HsCH2CH20H ... 

1063 Phenethylammonlum Ion 
·OH + CoHr,CH2CH2 NHa + - 4 

1064: Phenol 
·OH + CaHsOR - CaRr;(OH)2 7 

7.4-7.7 

6-7 

1066 Phenoxlde Ion 
·OR + C6 HsO- - HOCoH5 O- 10.7 

1066 4-Phenoxybenzoate Ion 
·OH + 4-C6Hr;OC 6H"C02 - -
HO(C6HsOCOH.1C02 -) 

106'1 Phenylacetate Ion (P A -) 
·OR + C6 Hr,CHzCOz - - 6-8 
HOCoH:;CH2C02 -
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9.9 X 10° 

2.9 x lOll 

9.9 X 109 

3.1 >< 10° 

4.0 X IOU 

2.1 x lOll 

1.9 X lOll 

1.4 X lOll 

8.9 X 109 

7.0 X 109 

8.4 X 101) 

9.3 X IOU 

8.6 X 10° 

5.9 X 10° 

6.4 X 109 

5.8 X lOll 

7.0 x 109 

9.8 X IOU 

6.6 X 109 h 

1.4 X 1010 h 

1.8 X 1010 h 

9.6 X 109 

7.0 X IOn 

7.9 X 109 

"I-r.; C.k. wit.h RNO; reI. to k.(·OH + BlOH). 

p.r.; P .b.k. in soln. conlg. tert-BuOH; prociuct 
anal. by condy. and esr and reaction with 
C(N02).t; reI. to k(·OH + tert-BuOH). 

p.r.; P.b.k. at 294 nm. 

y-c.j O.k.. wiLh RNOi reI. Lu k(-OH -t ELOH). 

Average of 2 values. 

p.r., O.k.; reI. to k(·OII -t SON-). 

p.r.; C.k.; reI. to k(·OH + Fe(CN)o'l-). 

Fenton; C.lt. with eyelohept.a.nolj reI. to Ie( ·OR 

+ 2-PrOH). 

p.r.; C.k.; reI. to k(·OH + SCN-). 

p.r.; C.k.; reI. to k(·OH + SCN-). 

Average of 4 values. 

p.r.; P.h.k. at 440 nm. 

p.r.; P.h.k. 

p.r.; C.k.; reI. to k(·OH + HC02 -). 

p.r.; P.b.k. at 425 nm. 

p.r.; P.h.k.; p,K:t. = -1.4, 4.6. 

Average of 2 values. 

p.r.; C.k.; reI. to k(·OH + Fe(CN)a 4-). 

p.r.; C.k.; reI. to k(·OH + SCN-). 

p.r.; C.k.; reI. to k(·OH + SCN-). 

p.r.; P.b.k. in soln. contg. phenol. kaddll = 4.5 
X IU'\ k:t.hsf.r = 2.1 X IU(). 

p.r.; P.b.k. at 330 nm; pK:t. = 9.89. 

p.r.; C.k.; reI. to k(·OH + SCN-). 

"I-r.; C.k.; measured HCO Z; reI. to k(·OH + 
BzO-). 

p.r.; P.h.k. 

p.r.; P.b.k. at. 325 nm, cor. for (OH + OH) and 
(H + aromatic). 

Ref. 

660423 

82A102 

82Al02 

000423 

13107'1 

731017 

'140008 

650387 

650387 

80A115 

79A352 

78A207 

761091 

79A352 

731077 

731077 

700371 

82A169 

670122 

650387 

650099 

751001 

680304 
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TAAI.~ 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

1068 Phenylalanine 
'OH + Phe -+ PheOH 

1069 Phenylalanine, negative Ion 
'OR + Phe- -+ 

1060 1-Phenyl-8-butanol 
-OH + CoHr,CHzCH2CH(OH)CHa -+ 

1061 Phenyl-N.tert-butylnltl'one 
-OH + PBN -+ PBN(OH) 

1062 1-Phenylethanol 
'OH + CoHr;CHOHCH3 -

1068 1-Phenylethanol-l-d 
'OH + CoHI)DCOllCH~ --

1064 2-Pheny Iful'an 
'OH + -OC(CoHr;)=CHCH=CH- -+ 

1066 6-Phenylful'ful'al 
'OH + -OC(CoH&)=CHCH=C(CHO)-

1066 Phenyl-B-D-glueopYl'anoslde 
'OH + GluOC6Hs -- GluC"HsOH 

1067 N.Phenylhydl'oxylamlne 
'OH + CoHr,NHOH -+ HOCoHr;NHOH 

1068 Phenylphosphate Ion 
'OH + C(lHr;OPO g 2- -+ 

HOCoH50P03
2 -

1080 I-Phonyl-l-ppopanol 

·on + CzHr,CH(CoHr,)OH .-

1070 1-Phenyl-2-pl'opanol 
'OH + COH5CHzCH(OH)CH g -+ 

1071 2-Phenyl-2-propanol 
'OH + C6HsCOHlCH:3)z -+ 

1072 Phosphatidic acid 
'OH + 
(HO)2POCH2CH(02CR)CH202CR -+ 

pH 

7-8 

5.8 

nat. 

nat. 

5.5-6 

10.6 

1.7-1.8 

1.7-1.8 

1.7-1.8 

9 

9 

6.8 

3.7-11.5 

1-10 

1.7-1.8 

1.7-1.8 

1.7-1.8 

6.5 X 109 

6.9 X 10° 

6.6 X lOll 

6.8 x 109 

6.6 X lOll 

5.8 X 109 

9.0 X 1011 

2 X 10 10 

7.9 X 109 

6.1 X 1011 

8.5 X 10\1 

1.1 x 10'0 

1.1 X 10'0 

1.6 X 1010 

5.9 X 109 

5.1 x 109 

4.4 x 10° 

6.8 x lOll 

1.5 X 10 10 

5.4 x 10° 

1.0 >< 10'0 

2.1 x 10 10 

4.6 x 10\) 

6.0 x 108 

Average of 5 values. 

p.r.; P.h.k.; 50% ortho-adduct, 30% para-
adduct, 14% meta-adduct 

p.r.; P.h.k. at 318 nm. 

p.r.; C.k.; reI. to Jc(·OH + Fe(CN)o 4-). 

p.r.; P.h.k. at 300 nm. 

p.r.; C.k.; pKIJ. = 2.16, 9.18; at pH 2-2.2 k = 
5.7 X 100i reI. to k('OH + SCN-). 

p.r.: C.k.: reI. to k(·OR + CO:!2-). 

Fentonj C.k. with 1-phenylethanol; reI. to k('OH 
+ 2-PrOH). 

Average of 2 values. 

p.r.; P.b.k. 

p.r.; C.k.; reI. to k('OH + SCN-). 

Fenton; C.k. with cycloheptanol; reI. to k('OH 
+ 2-PrOH). 

Ref. 

85A183 

761202 

710578 

710578 

650388 

680062 

749006 

83A388 

82A184 

749006 

Fenton; C.k. with l-(p-hromophenyl)ethanol; reI. 749006 
to k('OH + 2-PrOH). 

'V-r.; C.k.; method of 1650356]; reI. to k('OH + 
RNO). 

'V-r.; C.k.; method of [6503561; reI. to k('OH + 
RNO). 

Average of 2 values. 

p.r.; P .h.k. at 320 nm. 

p.r.; C.k.; reI. to k(-OH -+ SCN-). 

p.r.; P.h.k. at 290 nm. 

p.r.; C.k.; reI. to k('OH + SCN-). 

83A335 

83A335 

710055 

710055 

670191 

79A055 

Fent.on; ('.k. wit.h I-pht:>nylpthl'lnol; rt:>\. t,() Ir(·OH 74900fi 
+ 2-PrOH). 

Fenton; C.k. with I-phenylethanol; reI. to k('OH 749006 
+ 2-PrOH). 

Fenton; C.k. with cyc1oheptanol; reI. to k('OH 
+ 2-PrOH). 

p.r.; ('.k. with SCN-; fatty acid diesters of 
glycerophosphoric acid. 

749006 

78A096 
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TAB!.!!: 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-I) Comment Ref. 

1078 Phosphoenolpyruvate Ion 
·OB + CIJ2=C(C02 -)OPO(0-)2 -+ ~7 8.9 x IOu 'V-r.; C.k.; obs. G(inorg. phosphate); 8.4% 753070 

oxidative dephosphorylation; reI. to k(oOH + 
tert-BuOH). 

107' Phosphorylchollne 
·OH + (CH:~hN+CH2CH20PO:~H2 -+ 6.4 x 108 p.r.; C.k. with SCN-. 78A096 

1076 Phoaphorylethanolamlne 
·OB + HsN+CH2CH20PO:J2- - -7 9.0 x 108 'V-r.; C.k.; ohs. G(inorg. phosphate); 28.5% 753070 

oxidative dephosphorylation; reI. to Ic(·OH + 
terl-BuOH). 

10'18 Pho.pho ••• ln. 
~OH + -O:~POCH2CH(NHa +}C02- f.O x 10' Average of 2 values. 

--7 2.0 x 10° 'V-r.; C.k.; obs. G(inorg. phosphate); 28.7% 753070 
oxidaLive dephosphorylation; reI. t.o A(oOH + 
tert-BuOH). 

3,5,8 2 X 10° 'V-r.; C.k. obs. G(phosphate)j reI. to lc('OH + 723148 
MeOH). 

1077 Phthalate Ion 
·OH + 1,2-CoH,,(C02 -)2 - 9.2 5.9 x 100 p.r.; P.b.k. at 330 nm. 730110 

1078 p-Phthalate Ion 
·OH + 1,4-CoH,,(C02 -)2 -+ 9 3.3 X 109 'V-r.; C.k. with RNO; r~l. to k(oOH + EtOH). 660441 

1079 Pimelic acid 
·OH + H02C(CH2)6C02H -+ 2-2.2 3.5 x 109 'V-r.; C.k.; reI. to k(oOH + 5-MeU). 670461 

1080 Plnacol 
·OH + HOC(CHs)2C(CHa)20H - 9 5.5 X 108 'V-r.; C.k. with RNO; reI. to 1c(00H + EtOH). 660423 

1081 Polyoxyethylene(16) p-nonylphenyl ether 
oOH + CoH J\~C6H1(OCH2CH2) II;OH 1 X 1010 p.r.; C.k.; concn. < 10-4 mol L -I (CMC); at 710001 

higher concn. Ie decreases; reI. to 1c(00H + 710586 
SCN-). 

1082 Proline 
·OH + Pro -+ .4.8 x 108 Average of 2 values . 

6.9 3.1 x 108 X-r.; C.k. obs. decrease in emission from 766558 
acriftavin vs. scavenger concn.; reI. to 1c(00H + 
MeOH). 

6.8 6.5 x 108 'Y-r.; C.k.; reI. to 1c(00H + RNO). 730548 

1088 Proline, conjugate acid 
-OH + f'roH+ ...,. 3.5 x 1011 Average of 2 values. 

2 3.3 x 108 X-r.; C.k. obs. decrease in emission from 766558 
acriftavin vs. scavenger concn.; reI. to k(·OH + 
MeOH). 

2-2.2 3.6 x lOR 'V-r.; C.k.; pK:l = 1.99, 10.60; rt"l. to 1c(00H + 650388 
5-MeU). 

1084 Proma.lne, conjugate acld 
oOH + PzH+ - OB" + [pzH]02+ 5.5 3.7 x 109 p.r.; P.h.k.; reaction also involves OH addn. to 79A060 

S which leads to cation radical, addn. to ring 
and H abstr. 

1086 Prometha.lne, conJugate acid 
·OH + PZH+ -+ PZH·2+ 9.! X 109 Average of 3 values. 

3.5 9.7 x 109 p.r.; P.b.k. at 505 nm; 29% of the OH reacts to 83A272 
give the radical cation, the ,remainder may add 
or abstract H. 

8.0 x 10° p.r. 83A392 

7 1.0 x 10 10 p.r.; Unpubl. data. 741181 
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TABIJE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol- t s-') Comment Ref. 

1088 Propane 
·OH + CaHs - 2 3.6 x 109 Fenton; reI. to k(·OIJ + Ethane). 81M·no 

10S7' 1,2-Propanedlol 
·OH + CHaCH(OH)CH2 0H -+ 7 1.7 X 109 p.r.; C.k.; reI. to k(·OH + SCN-). 650387 

lOSS 1,3-Propanedlol 
·OH + HO(CH2)aOH - 9 2.5 x 10° -y-r.; C.k. with RNO; reI. to k(·OH + EtOH). 660423 

10SO I-Propanol 
·OH + C~3CH2CH20H - H 2 0 + 2.8 x 109 Average of 3 values. 
CH:,CH2 CHOH ( 53.4%) .+ 
·CH2 CH2 CHzOH + CHaCHCHzOH 
(46%) [730126] 

nat. 3.0 x 10° p.r.; C.k.; reI. to k(·OH + Fe(CN)6 -1-). 710678 

10.7 2.9 x 101) p.r.; C.k.; reI. to k(-OH + C03
2
-). 650190 

650387 

7 2.5 x 10° p.r.; C.k.; reI. to k(-OH + SCN-). 650387 

1000 2-Propanol 
·OH + ICH:.hCHOH - H:!O + 1.9 X 10" Seleeted value. 
(CH:.)2COH (85.5%) + (CH3)2CHO-
(1.2%) 1- ·CH2CHOHCHa (13.3%) 
[730126] 

2.3 x 101) p.r.; C.k.; also measurements at 39, 59, and 84A349 
79~C; rel. to k(·OH + SCN-). 

6 1.9 x 101) p.r.; C.k.; obs. ABTS·+ formn. at 415 nm; rel. 82A196 
to k(·OH + ABTS). 

nat. 2.3 x 10° p.r.; C.k.; reI. to k(·OH + Fe(CN)6 4
-). 710578 

2-10 1.9 x 101) p.r.; C.k.; reI. to k(·OH 1- SCN-). 080310 

7 1.9 x IOU p.r.; C.k.; reI. to k('OH + 1-). 650010 
670041 

1091 Proplonamlde 
-OH + C ZH 5 CONHz -+ 5-6 7.0 x lOs p.r.; C.k.; 45% CH~6HCONH2 formed; anal. of 710414 

transient spectra; reI. to k(-OH + SCN-). 710645 

1002 PropIonate Ion 
'OH + CHaCHzC02 - -+ 9 8.2 X lOR -y-r.; C.k. with RNO; reI. to k(·OH + EtOH). 660423 

109a Proplonle add 
·OH + C2H5C02H - 2-2.2 6.2 X 1011 l> -y-r.; C.k.; reI. to k(·OH + 5-MeU). 670461 

2.9 x 108 b Fenton; C.k.; reI. to k(·OH + Fez+). 490002 

1004 Proplonltrlle 
·OH + C2HoCN -+ 9.3 X 107 -y-r.; C.k.; obs. G(COz}j reI. to k(·OH + 730364 

HCOz-)' 

1006 n.-Propyl aeetate 
'OH + CHaCOzCH2CH2CHa -+ 6-7 1.4 X 10° p.r.; C.k.; reI. to k(·OH + SCN-). 650387 

1008 Propylamlne 
·on + CHaCHzCHzNHz - 6.6 x 109 Average of 2 vallles. 

7.3 X 101) p.r.; C.k.; calcd. from values obs. at pH 8-13.1; 730016 
reI. to k(·OH + SCN-). 

5.8 x 109 p.r.; C.k.; reI. to k(·OH + NB). 730016 

1001 Propylammonlum Ion 
'OH + CHa(CH2)2NHa + -+ 1.0 X 109 Average of 3 values. 

8.2 X 10~ p.r.; C.k.; caJcd. from values obs. at pH 8-13.1; 730016 
reI. to k(·OH + NB). 

1.4 X 109 p.r.; C.k.; calcd. from values obs. at pH 8-13.1; 730016 
reI. to k(·OH + SCN-). 

4 7.5 x 1O~ p.r.; C.k., at pH 2 k = 7.5 X 108; reI. to k( 'OH 700371 
+ SCN-). 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Readion 

1098 Propylene 
-OH + CHaCH=CH2 -

1099 Propyl 8,4,6-trlhydroxybenloate 
-OH + (HOhC6H2C02CaH7 -

pH 

6.5 

1100 Protoporphyrin IX, dimethyl ellter 
-OH + Ca6H3sN.,01 -+ 

1101 Purine 
-OH + Cc,H1N.j .... 6-7 

1102 Pyrenebutyrate Ion 
-OH + C20HI702 -+ 

1108 Pyridine 
-OH + py - pyOH 

5.9 

7.0 

7 

1104 Pyridine-do 
-OH + Cr,DI)N - HOCI)D5N 7 

1106 Pyrldlnlum Ion 
-OH + pyH+ -+ HOpyH+ 

2.0 

1-2 

1106 Pyrldlnlum lon-do 
-OH + Cc;Dc,NH+ - HOCc;Dc;NH+ 1-2 

110'1 Pyrldlne-N-oxlde 
-OR + CoRoNO -+ ROC1:iRr;NO 7 

1108 2-Pyrldlnealdoxlme N-methyl 
-OH + RON=CHCsR 4N+CHa -+ 6.5 

1109 4-Pyrldlneearboxamlde (Isonlcotlnamlde) 

7.0 X 109 

1.1 X 1010 

1.1 X 10'0 

1.2 X 10 10 

6.0 X 1010 

6.0 X 10 10 

6.1 X 10 10 

3.0 X 10" 

1.3 X 10 10 

9.1 X 109 

4.5 X 109 

1.8 X 109 

3.0 X 10° 

2.7 X 109 

2.7 X 107 

2 X 107 

3 X 107 

3.6 X 107 

3.0 X 10° 

2.2 X 10'0 

'OR + 4-pyCONH2 -+ isnOH 5.9 1.6 X 109 

1110 4-Pyrldlneearboxamlde, conjugate add 
'Oft + 4 pylll CONH 2 - 1 8.0 X 107 

4-pyH+(OH)CONH2 

1111 2-Pyrldlnecarboxylate Ion 
'OH + 2-pyC0 2 - -+ 9 

1112 4-Pyrldlneearboxylate Ion (Isonleotlnate Ion) 
'OR + 4-pyCOz - -+ 9 2.6 x 109 

1113 4-Pyrldlneearboxylate lon, N-oxlde 
'OH + py(O)C0 2 - -+ HOpy(0)C0 2 - 7 

1114 3-Pyrldlnol 
·OR + 3-(OH)Cr,H4N -+ (OH)2C5H1N 

6.5 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

6.1 X 109 

6.B X 109 

p.r.; C.k.; reI. to k(·OH + 1-). 

Average of 2 values. 

p.r. 

"V-r.; C.k.; reI. to k(·OH + RNO). 

Average of 2 values. 

Ref. 

670041 

83A392 

690580 

"V-r.; C.k. in air-satd. 2N H2SO., soln. contg. 1.5 80A392 
x 1O-:J mol L- I tert-BuOH; reI. to k(·OH + 
tert-BuOH). 

"V-r.; C.k. in air-satd. 2N H2SO., soln. contg. 80A392 
10-4 mol L -I thymine; reI. to k(·OH + 5-MeU). 

"V-r.; C.k.; reI. to k(·OH + RNO). 750294 

p.r.; P.b.k. 78A096 

Average of 3 values. 

p.r.; P .h.k.; also c.k. with SCN-. 

p.r.; P.h.k. 

p.r.; C.k.; product detn. includes pyN-OH; reI. 
to k(·OH + SCN-). 

p.r.; C.k.; reI. to k(·OH + SCN-). 

Average of 2 values. 

p.r.; P.h.k. 

p.r.; C.k.; reI. to k(·OH + SCN-). 

p.r.; C.k.; product detd.; reI. to k(·OH + 
SCN-). 

p.r.; P.b.k. 

76A265 

710582 

670251 

670251 

710582 

670251 

670251 

BOA048 

p.r.; C.k.; counter ion CI-; addn. to ring and to 81A417 
oxime; reI. to k( ·OH + SCN-). 

p.r.; P.b.k.; also c.k. with SCN-. 76A265 

p.r.: P.h.k. in Ar-.;at.rl. soln. 76A265 

-y-r.; C.k.; reI. to k(·OH + RNO). 690280 

"V-r.; C.k.; reI. to k(·OH + RNO). 690280 

p.r.; P .h.k. BOA048 

Average of 2 values. 

-y-r.; C.k.; reI. to k(·OH + RNO). 690580 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

t 114: 8-Pyrldlnol-Continued 

1116 I-Pyrldone 
·OH + CsHoNO -+ addn. 

1118 4-Pyrldone 
·OH + CsHoNO ... CI)H6N02 

111'1 Pyridoxal i-phosphate 
'OH + PPH ... pp. + H20 

1118 PyridoxamIne-i-phosphate 
'OH + PXPH -+ PXp· + H20 

1119 P~rldoxlne 

·OH + PH -+ p. + H20 

1120 a-(2-PYl'ldyl)-tert-butyl nltrone 
'OH + 2-Py~N ... addn. 

1111 a-(8-PYl'ldyl)-ttrt-but), I nltrone 
·OH + 3-PyBN -+ addn. 

1122 a-( 4:-Pyrldyl)-ffJrt-butyl nltrone 
°OH + 4-PyBN -+ addn. 

pH 

9 

6-7 

6-7 

-1 

-1 

7.2 

1123 a-(I-Pyrldyl l-oxlde)-N-tert-butylnltrone 
°OH + 2-POBN -+ addn. 7 

1124: a-(8-pyrldyl l-oxlde)-N.tert-butylnltl'one 
°OH + 3-POBN -+ addn. 

7 

1126 a-(4:-Pyrldyl l-oxlde)-N-te,t-butylnltrone 
°OH + 4-POBN -+ addn. 

1128 Pyrimidine 
·OH + C1H.1N2 -+ 

112'1 Pyrl'oJe 
-OH + C1H5N -+ C.,H6NO 

1128 PYl'roUdlnlum Ion 
'OH + -NH2 +(CH2)4- -+ 

1129 2-Pyrrolldlnone 
·OH + C1H1NO -+ 

1180 Pyruvate Ion 
-OH + CH 3COC0 2 - .-

7 

6-7 

6.2 

6 

6.6 X 10'" 

5.3 x 109 

6.8 x 10° 

6.9 x 109 

6.3 X 10'" 

9.6 x 109 

4.6 X 10D 

8.3 X 10'" 

-/..6 x 10" 

4.5 X 10D 

4.8 x 109 

3.8 X 109 

4.0 X 10'" 

3.5 X IO\) 

1.5 X 10 10 

5.0 X 109 

5.7 x 10~ 

4.2 X 1011 

2.2 X 109 

2.2 x 10° 

2.1 X 109 

3.1 X 107 

y-r.; C.k.j ("d. (,0 1.(-011 T RNO). 

p.r.; C.k.; reI. to k(°OH + SCN-). 

p.r.; C.k.; reI. to k('OH + SCN-). 

-y-r.; C.k.; obe. G{inorg. phosphate); 42.0% 
oxidative dephosphorylation; rei. to k{'OH + 
tert-BuOH). 

-y-r.; C.k.; obI!!. G(inorg. phosphate); 9.80% 
oxidative dephosphorylation; reI. to k{oPH + 
terl-BuOH). 

Ref. 

090280 

19A219 

19A2l9 

153010 

153070 

p.r.; P.h.k.; at pH 3.6 and 10.5 Ie = 4.3 and 7.4 751024 
x IOU, resp. 

p.r.; P.b.k. 

p.r.; P.b.k. 

p.r.; P.h.k. 

p.r.; P.b.k.; '~60% addn. to ring, -40% addn. 
to side chain. 

Average of 2 values. 

83A388 

83A388 

83A388 

80A048 

p.r.; P.h.k. 83A388 

p.r.; P.h.k.; '~60% addn. to ring, -40% addn. 80A048 
to side chain. 

Average of 2 values. 

p.r.; P.h.k. 83A388 

p.r.; P.b.k.; '-60% addn. to ring, ~40% addn. 80A048 
to side chain. 

-y-r.; C.k.; reI. to k{·OH + R~O). 

p.r.; P.h.k. at 300 nm. 

Average of 2 va.lues. 

p.r.; C.k.; reI. to k(°OH + SCN-). 

p.r.; C.k.; pKa. = 11.27; at pH 2 Ie = 3.7 X 

10°; reI. to k{°OH + SCN-). 

Average of 2 values. 

p.r.; C.k.; reI. to k{-OH + SCN-). 

p.r.; P.h.k. at 350 nm. 

750294 

710360 

751016 

700006 

81A296 

81A296 

-y~r.; C.k.; based on k(oOH + RNO) k(oOH + 670555 
Fe(CN)61 -); reI. to k(-OH + RNO). 
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TABLI!.! 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol- 1 S-I) Comment Ref. 

1181 Resorcinol 
'OH + 1,3-CoH4(OHb - 1.2 X 101() ')I-r.; C.k.; pK", = 9.3, 11; reI. to k('OH + 72GR37 

RNO). 

1182 Rhodamine B 
'OH + Rh B""" 2.5 X 10'0 b p.r.; C.k.; reI. to k('OH + tert-BuOH). 82A347 

--9 X 10" b p.r.; D.k. at 530 nm as well as p.b.k. at 460 670239 
nm. 

1188 Rhodamine 6G 
'OH + Rh 6G - 7 1.1 X 10 10 p.r.; C.k. in soln. contg. tert-BuOH; product 81A311 

£110 = 9800 and £010 = 1900 L mol- I cm- 1 

probably OH adduct + semiquinone; reI. to 
k(-OH + tnt-BuOH). 

118( Riboflavin 
'OH + RF""" 1-11 1.2 X 10 '0 ')I-r.; C.k. in air-satd. soln.; obs. G(-RF); reI. to 82A326 

k(:OH + EtOH). 

1186 Ribose 
-OH + CoHJoOr, ....,. R + H2O 1.5 X 109 Average of 5 values. 

8,4 2.1 X 10° p.r.; No details; N\l!O-satd. soln. contg. 5 X 82A193 
10-3 mol L -I borate buffer. 

7 1.6 x 10" p.r.; C.k.; reI. to k('OH + SCN-). 79A366 

7 1.6 x 1011 p.r.; C.k.; reI. to k('OH + SCN-). 731071 

1.2 x IOn p.r.; C.k.; reI. to k('OH + SCN-). 731077 

1.1 X 10° p.r.; C.k.; reI. to k('OH + Fe(CN)o 4-). 731077 

1136 Rlbose-6-phosphate 
'OH + CoHgOsP - C 5HgOgP + H2O 7 1.3 X 109 p.r.; C.k.; reI. to k('OH + SCN-). 731071 

1187 Sa .... anlne T 
·OH + ST - ST(OH) 3-5.5 9.3 x lOll ')I-r.; C.k.; OH addn.; rei to Ic(·OH + PhH). 690279 

1188 Safranlne T, conjugate add 
'OH + STH+ - ST(OH)H+ 0.4 3.4 X 10 10 ')I-r.; C.k.; reI. to lc('OH + PhH). 690279 

1189 Sallcylaldehyde, conjugate base 
'OH + 2-(0-)CoH1CHO -+ 9 8.6 x IOn ')I-r.; C.k.; pK", = 8.3; reI. to lc('OH + RNO). 72G837 

11(0 Salicylate Ion 
'OU + 2-HOCoH.,C02 - -+ 1.6 X 1010 Average of 2 values. 
(HO)2C OH .tC OZ -

7 1.2 X 10 10 p.r.; P.b.k. at 350 nm; pKI'I. = ~.8, 12.9. 680305 

7 2.0 X 10 '0 p.r.; C.k.; reI. to k('OH + SCN-). 680305 

11(1 Salleyllc add 
'OH + HOC OH.,C02H -+ 2.2 X 1010 Average of 2 values. 
(HO)2C6H4C02H 

2 2.7 X 10 10 p.r.; C.k.; adduct obs. at 375 nm; cor. for H 680305 
adduct; pKa = 3, 13; reI. to lc('OH + MeOH). 

2 1.7 X 10 10 p.r.; C.k.; adolld ohs. at, 375 nm; not linear 6~O:lO!) 

over whole conen. range; reI. to k{ 'OIl + 
EtOH). 

11(2 Sarcosine anhydride 
-OH + SA.- H20 + 5.0 2.6 x IOn p.r.; C.k.; same rate at pH 11; reI. to k('OH + 710554 
-N{Me )COCHN{Me )COCH2- SCN-). 

11(3 Sebaele add 
·OH + H02C(CH2)sC0 2H - 2-2.2 6.4 x IOn ')I-r.; C.k.; reI. to k('OH + 5-MeU). 670461 

1144 Selenodlcystelne 
-OH + (CYS)2Se ....,. 7 8.1 X 109 ')I-r.; C.k. obs. G(-RNO); reI. to k('OH + RNO). 80G013 
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TABLE;; 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

1146 Selenocystlne 
·OH + [SeCH2 CH(NH 3 +)C02 -l2 -
CyaSeo 

114:6 Selenomethlonlne 
°OR + 
CHaSeCH2CH2CH(NHa +)C0 2 - -

oSeCH2CH2CH(NH3 +)C0 2 -

114'1 Selenourea 

1148 

1149 

1160 

1161 

1162 

1163 

1164: 

1166 

1156 

116'1 

1168 

'OH + HzNCSeNH2 - H20 + 
-NHCSeNH2 

Serine 
oOH + Ser - H.f0 + 
oCHOHCH(NH:~ )C0 2 -

Stachyose 
°OH + C2.1H42021 -

Styrene 
°OH -t CoHr;CH=CH2 -
COH5 CHCH:PH + HOCoH5CH=CH2 

Suberlc add 
°OH + H02C(CH2 )oCOzH -

Sucdnlc add 
-OH +. H0 2CCH2CH2COzH -
H02CCHCH2COzH + H2O 

Sucdnonlt .. lle 
·OH + NCCH2CH2CN -

Sucetnyl peroxide 
'OR + (-02CCH2CH2CO)202 -

Sucrose 

'OH + C'2H22011 - H20 + 
C12H21012 

Sulfacetamide 
°OH + HzNCoH"S02NHAc .-

Sulfaguanidine 
-OH + HzNCoH4S02NHC(=NH)NHz 

Sulfanilamide 
°OH + 4-(H2N)Co8"S02NR2 -

pH 

7 

7 

7 

6.5 

6.5 

6.5 

5.5-6 

5.5 

2-2.2 

1.5-10 

7 

7 

7-8 

1.9 X 1010 

1.7 x 10 10 

1.0 x 10 10 

1.~ x 1010 

-1 X 10'0 

1.3 X 10
10 

1.2 X 1010 

1.3 X 10'0 

1.2 X 1010 

1.2 X 10l() 

3.2 x 108 

1.1 x lOll 

6.0 x lOll 

4.8 x 109 

3.1 x 108 

3.8 x 107 

8.0 X 107 

2.3 x 109 

5.5 x lOll 

3.1 x lOll 

1.9 X 109 

2.2 x 101) 

1.6 X 101) 

Average of 2 vahJes. 

p.r.; C.k.; reI. to k(oOR + SCN-). 

p.r.; P.h.k. at 460 nm (RSeo). 

Average of 2 values. 

p.r.; P .h.k. at 380 nm. 

p.r.; C.k.; reI. to k('OH + SCN-). 

Average of 3 values. 

p.r.; C.k.; ohs. 410 nm aha.; reI. to k(oOH + 
Ml!'OH) 

p.r.; C.k.; ohs. 410 nm ahs.; reI. to k(oOH + 
EtOH). 

p.r.; C.k.; ohs. 550 nm ahs.; reI. to k(oOH + 
SCN-). 

p.r.; C.k.; pK1I. = 2.21, 9.16; at pH 2-2.2 Ie = 
2.5 X 108

; reI. to k('OH + SCN-). 

p.r.; C.k.; reI. to k(oOH + SCN-). 

p.r.; P.h.k. at 320 nm (66% C6 Hr;CHCH2 0H); 
also p.h.k. at 345 nm (33% ring addn.). 

"V-r.; C.k.; reI. to k(oOH + 5-MeU). 

p.r.; P.h.k. at 250-350 nm; /r, independent of 
wavelength and pH; pKa = 4.16; 5.61. 

"V-r.; C.k.; obs. G(C02 ); reI. to k(oOH + 
Heoz -) 

p.r.; C.k.; reI. to k(oOH + SCN-). 

p.r.; C.k.; reI. to k(oOH + SCN-). 

"V-r.; C.k. with RNO; reI. to k(oOH + 
GlucOC6H .. ;). . 

"V-r.; C.k. with RNO; reI. to k(oOH + 4-
H2 NCoH.1S03 -). 

Average of 2 values. 

"V-r.; C.k.; reI. to k(oOH + Fe(CN)6 "-). 

"V-r.; C.k. with RNO; reI. to k(oOH + 4-
H2NCoH4S0:~ -). 

751 

Ref. 

731010 

731010 

741092 

741092 

700240 

700240 

700240 

650388 

79A298 

741138 

670461 

85A487 

730364 

81A374 

79A366 

710128 

730094 

740283 

730094 
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TABI~g 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

1160 Sultanllate Ion 
'OH + 4-H2NCnH .. SOa - -

1180 Sultasueeldlne 
'OH + ClsHlaNaOsS2 -

1181 SultathlaBole 
'OB + CoHgNa0252 -

1182 2,2'-Sulftnyldlethanol 
·OB + (HOCH2CH2)2S0 -
(BOCH2CH2)250( OH) 

1188 Tartarle aeld 
'OH + (CHOHC02H)2 -

1104: Tartrate Ion 
·OR + (CRORCO:,: -b -" 

1166 Tetrabutylammonlum Ion 
'OH + !CHa(CH2h14N+ -

1166 Tetrabutylphosphonlum Ion 
'OH + (C4Ho)4P+ -

118'1 Tetraehloroethylene 
'OH + CI2C=CCI2 - 'CCI2CCI20H 

1168 Tetraeyellne, eonJugate acid 
'OH + TCH+ -

pH 

7 

3.0 

2-2.2 

o 

-6.5 

~6.5 

-1 

7.8 x 10° 

7.0 X lOR 

6.8 x 108 

1 X 107 a 

e.6 x 109 

2.8 X 10° 

2.3 X lOll 

4.3 X lOR 

1169 u-Tetradecyl-b)-( 8odlumsulfonato )trl( oxyethylene) 
'OH + C 1"H20(OC2H4laSOaNa - 2.8 X 10° 

11'10 Tetraethylammonium Ion 
·OH + (C2Hs) .. N+ -

11'11 1,2,8,4:-Tetraftuorobenllene 
'OH + COH2F .. - HOCoH2F .. 

~~72 Tetrafluorohydroqulnone 
'OH + CoF ,,(OH)2 - 'OCoF 10-

11'13 Tetrahydrofuran 
·OH + THF - -OCH(CH2):r + H20 

11'14: 1,2,8,4:-Tetl'ahydro-l-naphthol 
'OH + C 10H I20 -

1176 Tetrahydl'opyran 
'OH + CsH 100 -

1170 Tetrahydrothlophene 
·OH + -(CH2)45- - [-(CH2)4S-(OH)}' 
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·~10.5 

1.7-1.8 

1.3 X 108 

8 X 100 

3.1 x lOll 

4.0 X lOll 

7.0 X 10° 

1.5 X 10° 

1.4 X 1010 

p.r.; P.h.k. at 270 nm. 

-y-r.; C.k. with RNO; reI. to k('OH + 4-
H2NCoH4SOa -). 

-y-r.; C.k. with RNO; reI. to k('OH + 4-
H2 NCoH 4SOa -). -

Ref. 

730094 

730094 

730094 

p.r.; Condy. bllildup; (- R + RS0 2 - /H+); 65% 80A014 
sulfinic acid formn. 

-y-r.; C.k.; reI. to k('OH + 5-MeU): 670461 

,),-r.; O.k.; based on '\:(-OR 1- RNO) -= k(-OH 1 81061)1) 

Fe(CN)6 4
-); reI. to k(oOH + RNO). 

p.r.; C.k.; ave. of values reI. to k('OH + SCN-) 80A346 
= 1.1 x 10 10 and k('OH + Fe(CN)" -) = 1.1 x 
1010. 

phot.; Estd. from quantum yields in ferrous 86F244 
sulfate soln.; reI. to k('OH + Fe2+). 

Average of 2 values. 

p.r.; C.k.; reI. to k('OH + SCN-). 710709 

p.r.; P.b.k. (condy.) (CI-); (CCI2CCI20H - H+ 710709 
+ CI - + CCI2COCI). 

-y-r.; C.k. in argon-satd. soln. contg. 5 X 10-3 
- 82G036 

10- 1 mol L -1 Cl-; reI. to k('OH + CI-). 

p.r.; C.k.; concn. 10-3 mol L -I; k = 8.4 X lOR 78A245 
in micelles (2 X 10-2 mol L -l); reI. to k('OH + 
SCN-). 

p.r.; C.k.; ave. of values reI. to A:('OH + SCN-) 80A346 
= 1.1 x 10 10 and k(oOH + Fe(CN)4 -) 1.1 x 
10 10 

p.r.; C.k.; rei. to k('OH + SCN-). 730054 

p.r.; P.h.k. at, 430 nm. 83AOf);.l 

p.r.; C.k.; reI. to k(OH + SCN-). 80A441 

Fenton; C.k. with I-phenyl propanol; reI. to 749006 
k('OH + 2-PrOH). 

Fenton; C.k.; reI. to k('OH + Fe2 +). 490002 

p.r.; P.h.k. at 280 nm; ·CHRSR and (R2S)2 + 751078 
formn. deduced by opt. and condy. studies. 
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TABU'; 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

11'1'1 Tetl'ahydl'oxY8ueeinate Ion 
·OH + (CH(OH)C02 -)2 -

11'18 1,2,4,6-TetramethoxybenJlene 
·OH + TMB - TMBOH 

11'19 Tetramethylammonium Ion 
·OH + (CH:,)"N+ -+ ·CH2N+(CH3h 
+ H 20 

1180 1,2,8,4-TetramethylbenJlene 

·OH + COH2(CH3)" '

HOCoH2 (CH3 )" 

1181 I,Z,3,o-Tetramethylbenzene 
'OH + 0oH2(CH3)4 -+ 

H006H2(CH3)" 

1182 1.2.4,5. Tp.tplI.rnp.thylhp.n flp.np. 

'OH + 06H2(OHa)" -
HOC6H2 (CH:i )" 

1188 Tetramethylene sulfoxide 

pH 

9 

-7 

-7 

7.0 X 106 

7.4 X 106 

6.6 X 106 

7.2 X 10° 

7.1 X 10° 

'OH + C 4H808 -+ C 4H8 0S(OH) 7.0 X 101} 

1184 N,N,N' ,N' -Tetramethyl-p-phenylenedlamlne 
·OH + TMPD -+ OH- + TMPD·+ --1 X 1010 

1186 2,2,6,6·Tetramethylplperldlne N-oxyl 
·OH + TEMPO-+ 

1186 2,2,6,6-Tetramethyl-4-plperldone N-oxyl 
'OH + TAN-

1187 l,l,A,A-Tpt .•• rnpt.hylu ••• 

'OH + (OHa)zNCON(CH:3)z -

1188 Tetraphenylphosphonlum ion 
·OH + (OUH.5)4P+ -
(CoHshP+(CoHsOH) 

1189 Tetrapropylammonium Ion 
·OH + (CH30H20Hz)'IN+ -

1190 Tetronate Ion 
·OH + C 4HaO:i - -+ 

4.5,9.2 

nat. 

7 

10.5 

7 

3.4 X 10° 

9.9 X 109 

4.0 X 10° 

3.4 X 101} 

4.1 x 101} 

4.1 X 101} 

2.5 X 109 

Ref. 

)I-r.; C.k. with RNO; reI. to A:(·OH + Et,OH). 660423 

p.r.; P .b.k. in soln. contg. 10-5 mol L -I TMB. 87 A041 

Average of 2 values. 

p.r.; C,k.; reI. to k(·OH + SCN-). 86A113 

p.r.; C.k.; ave. of values reI. to k(·OH + SCN-) 80A346 
= 1.1 x 10 10 and k(001l + Fe(CN)4 -) = 1.1 x 
1010. 

p.r.; P.b.k. at 333 nm in unbuffered soln.; 26% 751009 
H abstr. 

p.r.; P.b.k. at 332 nm. in unbuffered soln.; 26% 751009 
H abstr. 

p.r.; P.b.k. at 333 nm in unbuffered soln.; 26% 751009 
H abstr. 

p.r.; Condy. buildup in soln. (from adduct -+ 

RSO z - /H+). 

p.r.; See [7510571 for spectra of intermediates 
TMPO-OH - TMPOo+. 

p.r.; Condy. 

Average of 4 values. 

p.r.; Condy.; may be both addn. and electron 
transfer. 

p.r.; O.k.; cor. for H; obs. Phe abs. at 320 nm; 
reI. to k(oOH + Phe). 

p.r.; D.k. a.t 230 nm. 

80A014 

81A122 

761067 

761067 

723021 

710061 

p.r.; C.k.; cor. for CO a + TAN; reI. to k(oOH 710061 
+ C0 3

2 -). 

therm.; C.k.; Obs. ethylene generation in 78M373 
HzOz-methional, and met.hane generation in 
HzOz-OMSO. ReI. to k('OH + MeOH) = 8.5 x 
lOt), k(oOH + PhOH) = 1.4 x 10 10 a!'I Wf'lI ag 

Et,OH, BuOH, RzO- and OMSO. 

p.r.; Observed abs. at 360 nm.; reI. to k(·OH + 761097 
teTt-BuOH). 

p.r.; O.k.; ave. of values reI. to k(·OH + SCN-) 80A346 
= 1.1 x 10 10 and k(oOH + Fe(CN)1-) = 1.1 X 

10 10
. 

p.r.; O.k. at 248 nm. 741053 
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T ABL~; 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH 

1191 Thalamyd 
'OH + -OzCPhCONHPhS02NHAc .... 

1193 Theobromine 
'OH + C7 HsN4 0 Z .... 

1193 Theophylline 
'OH + C7HIlN40 Z .... 

llU Thiamine eatlon 
'OH + Thm+ .... 4.7 

1196 Thlodlaeetle aetd 
'OH + S(CH2C02H)2 ..... 1 

1198 Thiophene 
'OH + C1H4S .... C .• H4SOH ~7 

119'1 Thiourea 
'OH + H2NCSNHz .... 

1198 Threonine 
'OH + Thr .... H20 + 6.6 
HOC(CH:I)CH(NH a +)COz-

1199 Threonine, eonJugate aeld 
'OH + CH;jCH(OH)CH(NHa +)COzH 2-2 .2 
..... 

1300 Thymidine 
'OH + T .... T-OH 

-7 

7.4-7.6 

1201 Thymidine 6'-monophosphate 
'OH + TMP .... TMP-OH 6.5-7.0 

1302 Thymine 
'OH + 5-MeU .... 5-MeU-OH 

6 

9 

nat. 

nat. 

7 

7 

7 

~7 

1 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

6.3 x 10° 

5.8 X 10° 

6.3 x 10° 

3.0 x 10° 

6.0 x 10° 

8.2 x lOll h 

3.3 X lOll h 

3.9 X lOll 

5.1 X 108 

4.7 x lOs 

,..6 X 109 

4.7 X lOll 

4.6 x 10° 

5.2 X 10° 

8.4 x 10° 

5.5 X lOll 

5.5 x 10° 

5.1 x lOll 

5.3 x 10° 

7.4 X lOll 

7.6 x 10° 

4.6 X lOll 

7.4 x 10° 

5.2 x 10° 

'(-r.; C.k . with RNO; reI. to k('OH + 4-
HlINCUH1S0!l -). 

p.r.; P .b .k. 

p.r.; P.b.k . 

p.r.; C.k. (p.b .k . gave 3.2 X lOll); reI. to k('OH 
+ SCN-) . 

p.r.; C.k.; reI. to k('OH + SCN-). 

p.r.; P.b .k . at 300 nm in buffered soln .; Ie = 5.8 
X 1011 in unbuffered soln .; at pH 10-11 Ie = 4.1 
x lOll . 

p.r.; C.k .; reI. to k('OH + SCN-). 

p.r .; P .b .k . at 400 nm; some evidence of 2-step 
reaction . Ie could be 2 to 3 times larger. 

'(-r.; C.k.; reI. to k('OH + RNO). 

'(-r.; C.k .; pK .. = 2.63, 10.43; reI. to k('OH + 
5-MeU) . 

Average of 2 values. 

p.r.; P.b.k . at 375 (pH = 7) and 400 (pH = 
12.4) nm, at pH 12.4 Ie = 2.1 X 1011. 

p.r.; C.k ., at pH 2-2.2 and 5-5.2, Ie = 7.7x 109
; 

reI. to k('OH + SCN-). 

p.r.; C.k.; NH1 + salt; pK" = 1.6, 6.5, 10.0; at 
pH 2-2 .2 Ie = 4.3 X lOll; reI. to k('OH + 
SCN-) . 

Seleeted value. 

p.r.; C.k .; obs. ABTS'+ formn. at 415 nm; reI. 
to k('OH + ABTS) . 

p .r .; P .b .k . at 375 nm; pK" = 9.9. 

p.r.; D.k. at 260 nm; soln. satd. with 50:1;0 
NzO-O z mixture. 

p.r .; C.k .; reI. to k('OH + Fe(CN)(l1-) . 

p.r. ; D.k.; obs . disappearance of 5,6-double' 
bond at 270 nm. 

p.r.; C.k. ; cor . for incomplete scavenging of 
en.q- by H20 2; reI. to k('OH + SCN-). 

p .r.; P.b.k.; OH-adduct obs. at 385 nm. 

p.r .; P .b .k .; obs. transient at 400 and 550 (pH 
= 12.4) nm; at pH '- 11 and '- 12.4 Ie = 3.9 x 
10° and 1.1 X lOll, resp. 

p.r.; C.k.; reI. to k('OH + SCN-). 

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek
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TABLE 8 . Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol-I s-I) Comment Ref. 

1202 Thymlne-Contin ued 
7.2-7.4 5.3 x 100 p.r.; C.k.; at pH 2-2.2 anri 5-5.5 k = 8.7 x lOll 650388 

and 8.3 X lOll, resp.; reI. to 1;(:011 + SCN··). 

1208 Tlron dian Ion 
-OH + (HO)2C6H2(SOa)22- .... ~7 1 X lOll p.r.; C.k. in unbuffered soln.; tel. to k(-OH + 79A014 
(HO)aC6Hz(SOa -)2 tert-BuOH). 

1204 p-Toluate Ion 
-OH + 4-CH:,CoH4CO Z - .... 9 8 x 10° p.r .; P.b.k . at 340 nm. 720047 
4-CHaC6H1(OH)COz -

1206 Toluene 
-OH + C6Hr,CH~ .... C6Hr,eH2 + H2 O 3 3.0 x 10° p.r.; P .b.k. at 313 and 309 nm; ratio of ben~yl 640115 
+ HOC6Hr,CHa radical formn. to addn . = 0.033 [7300891 

1206 4-Toluenesulfonate Ion 
-OH + 4-CHaC6H4S0a - .... 3.7 x 109 r.; C.k.; reI. to k(-OH + RNO) . 720425 

1207 m-Toluenesulfonate Ion 
-OH + CHaCoH1S0a - .... 3.8 x lOll r .; C.k.; reI. to k(-OH + RNO). 720425 

n08 e>-Tolueneaulfonate Ion 
-OH + CHsCoH'ISOa - .... 3.2 x lOll r .; C.k.; reI. to k(-OH + RNO) . 720425 

1209 p-Tolunltrlle 
-OH + CHsCoH1CN .... 7 1.2 X 10 10 p .r.; P .b.k . at 355 nm; 7.5% H abstr. 79A350 
CHaCoH4(OH)CN 

1210 m-Tolyl-f3-D-glueopyranoslde 
-OH + GluOC6 H1CHa .... 5,4 x 10° p.r.; C.k. with SCN-; reI. to k(-OH + 710056 

GlucOCoH6)' 

1211 o-Tolyl-f3-D-glueopyranoslde 
-OH + GluOCuH..CH:, .... 4.7 x lOll p.r.; C.k. with SCN-; reI. to k(-OH + 710056 

GlucOCOH5)' 

1212 p-Tolyl-f3-D-glueopyranoslde 
-OH + GluOC6H4CH3 .... 3.2 X 109 p.r.; C.k. with SCN-; reI. to k(-OH + 710056 

GlucOCoHr,). 

1218 Trlbutylamlne 
-OH + [CHa(!JHzl:t1:IN .... H20 + 1.0 1.7 X 10 10 

" Fe2+-HzOz; C.k.; obs . polymerization of methyl 86A305 
CHsCH2CH2CHN(C4Ho)2 methacrylate; reI. to k(-OH + 

HzC=C(CHa)C02CHa)· 

1214 Trlbutyl(methyl)ammonlum Ion 
-OH + [CH3(CH2hlaN+CH3 .... 3.7 X 1011 p.r.; C.k.; ave. of values reI. to k(-OH + SCN-) 80A346 

= 1.1 x 10 10 and k(-OH + Fe(CN)1-) = 1.1 X 
1010. 

1216 .. Trlbutyl phosphate 
-OH + [CHa(CHzhObP(O) .... 1.2 1.0 x 10 10 "(-r .; C.k.; k/k(-OH + HNOa) = 77; reI. to 740439 

k(-OH + EtOH). 

1216 2,2,2-Trll'.hloroethanol 
-OH + CClaCHzOH .... <2 3.2 x lOR Fenton; re<1. to ",·OH +- Fe2+). 7590117 

749002 

1217 Trleh loroetJty lene 
-OH + CICH=CClz .... ·CCI2CHCIOH 4.2 x 10Q Average of 2 values. 

- 6.5 4.0 x 109 p.r .; P.h.k. (condy .) (CI-); (CHCIOHCCI2 .... H+ 710709 
+ Cl- + CClzCHO). 

4.3 x 10° p.r .; C.k.; reI. to k(-OH + SCN-) . 710709 

1218 2,4,6-Trlehlorophenyl-f3-D-glueopyranoslde 
·OH + GluOC6 H2Cl3 .... 2.2 x lOll "(-r.; C.k . with RNO; reI. to k(·OH + 710056 

GlucOCoHr,) . 
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756 BUXTON ET AL. 

TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH Ie (L mol-I s-I) Comment Ref. 

1110 Triethylamine 
·OH T (C:zHshN - CHa(;HN(C 2Hs):z 1 x 10 10 p.r.; C.k.; extrapolated value from pH study; 7101581) 

+ H2O reI. to k(oOH + SCN-). 

1110 TrlethyJammonlum Ion 
oOH + (C2H5)3NH + -+ 3.6 3.5 x 108 p.r.; C.k.; reI. to k(·OH + SCN-). 710585 

1111 Trlethyl phosphate 
oOH + (C2H50):JP(0) -+ -7 2.9 x IOn "V-r.; C.k.; obs. G(inorg. phosphate); 36.0% 753070 

oxidative dephosphorylation; reI. to k(·OH + 
tert-BuOH). 

1112 1,2,2-Tl'lfluol'oethanol 
·OH + CF 3CH20H -+ <2 1.8 x 108 Fenton; reI. to k(·OH + Fe2+). 759067 

140002 

1128 1,2,8.Trlmethoxybenlene 
·OH + CaH3(OCHah -+ 6.5 8.0 x 10° p.r.; P.b.k. 75U71 
HOC6H3( OCHa)a 

1224: 1,2,4:-TrlmethoxybenBene 
·OH + C6 H:J(OCHa)a -- 6.5 8.1 x 10° p.r.; P.b.k. 751171 
HOCoHa( OCHa):J 

1116 l,8,6·TrlmethoxybenJlene 
·OH + CoH:I(OCHab - 6.5 8.1 x 10° p.r.; P .b.k. 751171 
HOC6Ha(OCHah 

lZZ" Z,3,4-Trlmethox),benJloate Ion 
-OH + 2,3,4-(CHaObCoH2C02 

-+ -7 1.0 x 10 10 p.r.; C.k.; r~l. to k(·OH + SCN-). 771001 
HOC6Ha(OCHab 

1'1'1'1 'I.".R.T,.Im""f.ho"1Cyh@n.oat;@ lon 

·OH + 2,4,5-(CH:IObCoH2C02 - - -7 7.0 x 10° p.r.; C.k.; reI. to k(·OH + SCN-). 771007 
HOC6H2(OCHshC0 2 -

1118 2,4,6-Trtmethoxybenloate Ion 
oOH + 2,4,6-(CH30)aC6H2C02 - -+ -7 1.2 x 10'0 p.r.; C.k.; reI. to k(·OH + SCN-). 771007 
HOCoH2(OCHa)3C02 -

1220 3,4:,6.Tl'lmethoxybensoate Ion 
·OHt 3,4,6 (CH3 0)aCoH2 COZ - - - ,. 1.3 x 10 tO p.r.; O.k.; ret. to k(-OH t SCN-). 771007 

HOCuH2( OCHghCOz-

1230 Tl'lmethylaeetamlde 
oOH + (CH:JlaCCONH 2 ..... 5-6 1.5 x 10\) p.r.; C.k.; reI. to k(oOH + SCN-). 710414 

1281 Tl'lmethylaeetate Ion 
'OH + (CHslsCC02 - -+ 9 1.5 x IOu 'V-r.; O.k. with RNO; reI. to h(·OH + EtOH). 660423 

1232 Tl'lmethyJaeetle aeld 
oOH + (OH3)3C002H ..... -2 6.5 x 108 Fe:J+ + H20 2 .; Obs. effect of solute on Fe3 + 769406 

catalyzed decomp. of hydrogen peroxide.; reI. to 
k(oOH + H20 2)· 

1233 N",rtt,9.Tl'lmethyladenlne 
'OH + TMA-+ 7 8.4 x IOn p.r.; P.h.k. at. 400 nm: pKIl = 4.04. 87 A231 

1234 NJ,NJ ,NJ~Tl'lmethyladenlnlum Ion 
-OH T TMA4- ..... 5.5 1.3 x. lOR p.r.; P .b.k.a.t 350 nm; pKI\, = 0.40. S7A231 

1236 TrimethylamIne 
-OH + (CHaJaN ..... 'CH2N(CH:3)2 + 12 1.3 x 10 10 p.r.; C.k.; extrapolat.ed value from pH study; 710585 
H20 + (CH:{hNo+ product a.na.l. see [86A113J; reI. to k(oOH + 

SCN-). 

1236 Trlmethylammonlum Ion 
'OH + (CHshNH+ ..... 7.5 4.0 x 108 p.r.; C.k.; product anal. see 186A113J; reI. to 710585 
·CH2NHi'(CH.J)2 + (CH'lhNoi' + k(°OH + SCN-). 
H2O 
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TAfH,fo: 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

118'1 I,Z,8-Trlmethylbenllene 
·OH + COH3(CH3 )3 -+ 

HOCoH:1(CH:Jls 

1288 1,2,4:-Tl'imethylben Ilene 
·OH + C6 H3(CH3h ..... 
HOCoH3(CHah 

pH 

-7 

!Z30 Z,4:,6-Trimethyl-3-hydroxypyridlne 
·OH + CSH) INO ..... 6.5 

124:0 2,Z,4:-Trimethylpentane 
'OH + (CHa)2CHCH2C(CH3h -+ 2 

1241 2,4,6-Trlmethylphenyl-~-D-glueopyranoslde 

7.0 x tog 

°UH + GlUOCoH2(CHaJa -+ 3.7 X 10° 

124:2 Trlmethyl phosphate 
·OH + (CH;10)3P(O) ..... 
'CH20PO(OCHa)2 + H20 

124:8 2,6,6-Trimethyl-l-pyrrollne N-oxide 
'OH + TMPO-

124:4: 2,4,6-Trlmethyl-l,3,6-trloxane 
-OH + C6H 120:1 -

124:6 1,8,6-Trloxane 
-OH + C 3H 6 0 3 -

124:6 Tryptophan 
-OH + TrpH -+ HO-TrpH 

124:'1 Tryptophan, eonJugate add 
oOH + TrpH2 + -+ 

124:8 Tyramine, negative Ion 
oOH + -OC6 H"CH 2 CH2 NH 2 -

124:0 Tyrosine 
-OH + TyrOH - HO-TyrOH 

1260 Tyrosine, conjugate acid 
·OH + TyrOH2 + -

1261 Tyrosine, dlanion 
oOH + Tyr02- ..... 

1262 Uracil 
-OH + U -+ U-OH 

6.5-8.5 

8.8 

6.1-6.3 

2-2.2 

11.2 

7 

5.2 

4.0 

2.9 

2-2.2 

11.2 

1.2 x 108 

4.8 x lOll 

2.2 x lOll 

1.5 x 10° 

1.9 X 1010 

1.3 X 10 10 

1.2 X 10 10 

1.4 X 10 10 

1.2 X 10 10 

1.1 X 10 10 

1.5 X 10 10 

1.9 X 1010 

1.3 X 10 10 

1.4 X 10 10 

1.3 X 1010 

8.8 X lOll 

1.2 X 10 10 

1.3 x 10 10 

5.7 X 109 

6.0 X 109 

p.r.; Ph.k. at 328 nm in IInhlJfl'~rf>d (loIn.; 
18.5% H abstr. 

p.r.; P.b.k. at 328 nm in unbuffered soln.; 
18.5% H abstr. 

)I-r.; C.k.; reI. to k('OH + RNO). 

Fenton; reI. to k(oOH + Ethane). 

)I-r.; C.k. with RNUj reI. to k(oUH + 
GlucOCtlH,;). 

p.r.; C.k.; reI. to k(.OH + SCN-). 

Fenton; reI. to k(oOH + DMPO). 

p.r.; ·C.k.; reI. to k(oOH + SCN-). 

p.r.; C.k.; reI. to k(oOH + SCN-). 

Average of 3 values. 

p.r.; P .b.k.; estd. that < 60% addn. to pyrrole 
ring, < 40% addn. to benzene ring. 

p.r.; P .b.k. at 310 nm. 

p.r.; C.k.; reI. to k('OH + SCN-). 

p.r.; P .b.k. at 560 nm in deaerated soln. 

p.r.; C.k.; pKa = 2.38, 9.39; reI. to k(oOH + 
SCN-). 

p.r.; C.k.; pK". = 9.5, 10.8; reI. to A:(oOH + 
SCN-). 

Average of 3 values. 

p.r.; P .b.k.; spectral anal. showed 50% ()
adduct, -5% phenoxyl radical, -35% '"'" 
adduct, and -10% p- adduct and other 
products .. 

p.r.; C.k.; reI. to k(oon + SCN-). 

p.r.; C.k.; obs. transient at 310-320 nm; reI. to 
k(oOH + HC02 -). 

p.r.; P.h.k. at 330 nro. 

)I-r.; C.k.; pKa. 2.2, 9.2, 10.5; reI. to k(oOH + 5-
MeU). 

p.r.; C.k.; reI. to k('OH + SCN-). 

Average of 7 values. 

p.r.; P.h.k. as well as as d.k. 

757 

Ref. 

71;1009 

751009 

690580 

81M420 

710056 

723008 

80A176 

80A441 

80A441 

84A093 

690459 

650388 

690459 

650388 

730003 

84A126 

730003 

680062 

761202 

650388 

730003 

733016 
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TABLE S. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction pH k (L mol-I s-l) Comment Ref. 

1262 Uraell-Continued 
7 6.5 X lO" p.r.; P .b.k. 720049 

7 4.S X lO" p.r.; C.k.; reI. to 1I:(00H + SCN-). 720049 

nat. 4.7 x 10° p.r.; C.k.; reI. to 1I:(00H + Fe(CN)6 "-). 710578 

7, 6.0 x 109 p.r.; D.k. at 270 nm. 690571 

7 6.5 x 101) p.r.; P .b.k. at 385 nm. 690571 

7.3-7.5 5.2 x 109 p.r.; C.k.; at pH 2-2.2 and 5-5.2 k = 7.5 x 109 650388 
and 8.7 x 109

; reI. to 1I:(00H + SCN-). 

1268 Ul'aell dlnueleotlde 
'OH + Uracil dinucleotide - 4.5 x 109 Average of 2 values. 

7 3.8 x 10° p.r.; D.k. at 270 nm. 090511 

7 5.3 x lOll p.r.; C.k.; rate calcd. per nucleotide base; reI. to 690571 
II:( °OH + SCN-). 

1Z64: Urea 

'OH + HzNCONHz - 7.9 x 101) "I-r.; C.k.; reI. to 1I:(00H + RNO). SOF445 

1166 Ul'le aeld 
'OH + Cg H4 N .• O g ...... 6-7 7.2 x lO" 'V-r.; C.k.; pK ... = 5.78; 10.3; reI. to k('OH + 750294 

RNO). 

1268 Urtdlne 
'OH + Ur - Ur(OH) 4.1 x 109 Average of 2 values. 

7 4.1 x 109 p.r.; P.b.k.; OH adduct obs. at 385 nm. 690571 

7 4.2 x 101) p.r.; C.k.; cor. for incomplete scavenging of 680316 
ea'l- by H2 0 2 ; reI. to k(oOH + SCN-). 690571 

1261 Urldlne 6'-monophosphate 
'OH + UMP - UMP(OH) 7 4.5 x 10° p.r.; P.b.k. at 390 nm. 731071 

1268 Urldlne 3'-monophosphate 
'OH + 3'-UMP - ~7 6.7 x 101) "I-r.; C.k.; obs. G(inorg. phosphate); 13.2% 753070 

oxidative dephosphorylation; reI. to k(oOH + 
tert-BuOH). 

1169 Urldlne 2' ,8'-monophosphate (mixed), dlanlon 
°OH + 2'(3')-UMP ~ UMP(OH) 4.6 x 109 Average of 3 values. 

7 4.0 x 109 p.r.; P .b.k.; OH adduct obs. at 385 nm. 690571 

7 5.2 x 10° p.r.; C.k.; cor. for incomplete scavenging of 680316 
el\q - by HzOz; reI. to A:(°OH + SCN-). 090511 

7 4.6 x 10° p.r.; D.k. at 270 nm. 690571 

1280 Valine 
'OH ;- Val ...... 7.r> x lOB Average of 2 values. 

6.9 8.5 X lOll X-r.; Obs. decrease in emission from acriflavin 766558 
VB. scavenger concn.; reI. to II:(·OH + MeOH). 

66 66 x 10~ 'V-r; C k; rpL t.n k(oOH + RNO). 730548 

1281 Vanne, eonjugate aeld 
°OH + ValH+ ...... 2-2.2 8.6 x lOR "I-r.; C.k.; pK", 2.3, 9.7; reI. to k(oOH + 5-MeU). 650388 

1281 Vinyl ehlol'lde 
'OH + HzC=CHCI ...... 'CHCICHzOH ~6.5 1.2 X 10 10 p.r.; C.k.; reI. to k('OH + SCN-). 710709 

1283 Vlnylldene ehlorlde 
'OH + HzC=CClz - CHzOHCClz -6.5 6.S X 109 p.r.; C.k.; reI. to k('OH + SCN-). 710709 

1184: N-Vlnyl-I-pyrl'olldlnone 
·OH + Vp- 7.3 X 109 Average of 2 values. 

7.0 x 10° p.r.; C.k.; reI. to k(oOH + SCN-). 81A296 

7.5 X 101) p.r.; D.k. at 350 nm. 8lA296 
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TABLE 8. Rate constants for reactions of hydroxyl radicals in aqueous solution-Continued 

No. Reaction 

lZBS Vinyl sulfonate Ion 
·OH + 9H2=CHSO:! - -+ 

HOCH2CHS03 -

12B6 Xanthine 
·OH + CI)H 4N 40 2 -

1261 Xanthlne monophosphate 
·OH + XMP-

1268 m-Xylene 
·OH + C6H1(CH:i )2 -+ 

HOCoH .• (CHah 

1269 o-Xylene 
·OH + C6H4(CH3)2 ... 

HOC 6H4(CH:!)2 

1210 "..Xylene 
·OH + C68,,(CH3)2 -+ 

HOC6H4 ( CH;!)2 

1211 Xylenol Orange 

·OH + C:!lH32N2013S -

1212 D-Xylose 
·OH + C5HUPo -+ 

pH 

7 3.5 x 10° 

7.8 

1.3 X 10 10 

~7 7.5 x 10° 

-7 6.7 x 10° 

-7 7.0 x 1011 

11 2.4 X 10 10 

7 2.2 X 10° 

a} Unrecommended value because of deficiencies in the method. The value is 
included since it is the only reported data on the substrate. 

b) Discrepancy in these data. No recommendation. 

p.r.; P.b.k. at 250 nm; product detd. by esr. 

p.r.; P .b.k. at 340 nm. 

')'-r.; C.k.; obs. G(inorg. phosphate); 4.1% 
oxidative dephosphorylation; reI. to k( ·OH + 
tert-BuOH). 

Ref. 

82A328 

84A097 

753070 

p.r.; P.b.k. at 328 nm in unbuffered soln.; 12% 751009 
H :th!;t.T. 

p.r.; P.b.k. at 326 nm in unbuffered soln.; 12% 751009 
H abstr. 

p.r.; P.b.k. at 312 nm in unbuffered soln.; 12% 751009 
H abstr. 

')'-r.; C.k.; obs. decolorization of dye; reI. to 710437 
k('OH + MeOH). 

p.r.; C.k.; reI. to k(·OH + SCN-). 79A366 
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TABI,F, 9. Rate constants for reactions of the oxide radical ion in aqueous solution 

No. Reaction pH Ie (L mol-I s-l) Comment Ref. 

1 Bromide Ion 
0'- + Br- -+ 6-7 2.2 x 108 p.r.; C.k., soln. contains N20 and high solute 710137 

concn.; reI. to k(00- + EtOH). 

2 Hypobromlte Ion 
0'- + BrO- ~ OH- + BrO 3.5 X lOti Average of 2 values. 

12-13 2.9 x 10° f.p.; D.k. of 0 3 -,; reI. to k(oO- + O 2), 697340 

11,13 4.2 X 10° p.r.; C.k.; reI. to k('OH + C03
2-); 1 = 0.4. 680153 

3 Bromlte Ion 
0'- + Br02 - -+ OH- + Br02' 1. 7 X 109 Average of 2 values. 

12-13 1.6 x lOll f.p.; D.k. of Os -.; reI. to A('O- + O 2), 697340 

13 1.8 X 10° p.r.: C.k.: a!'lsum~ k(.OR + Br02 -) = 1.9 X lOll 680153 
and pK(OH) = 11.9: reI. to A('OH + COg

2 -); 1 
= 0.4. 

4: Bromate Ion 
0'- + BrOs - - OH- + Br03 12-13 1.7 X 106 f.p.; D.k. of 03 ; more than one rate involved 697340 

in calcn.; may be up to 30% lower: reI. to 
A('O- + O2), 

& Cyanide Ion 
0 0- + CN- -+ oC(O-)=N- 2.6 x 108 Average of 2 values. 

--14 2.6 x 108 p.r.; P.b.k.; 10 mol L -J KOH. 761079 

14 2.6 x 108 p.r.; P.b.k. at 250 nm in N 20-satd. soln. contg. 741132 
1 mol L -I KOH, cor. for oOH reaction; adduct 
proto nates and rearranges to oCONH2 • 

8 Thlocyanate Ion 
0'- + SCN- -+ 00- + OOSCN- 6-7 1.8 x 109 h p.r.; C.k. at high solute concn.; reI. to A(ooj + 710137 

EtOH). 

13 3.7 x 100 h p.r.; P.b.k. at 390 nm. (HOSCN-) 720126 

alk. 1.1 x 100 h p.r.; P.b.k. in soln. contg. 0.36 mol L -J NaOH; 710137 
Ie = 1.3 X lOll at 1.08 mol L -1 NaOH. 

13.5 1.0 x 100 h p.r.; P.b.k. at 500 nm in soln. contg. 0.4 mol 650386 
L- J KOH. 

'1 Cerlum(m) Ion 
0'- + Ces+ -+ OH- + CeH 2.6,2.9 7.2 x 108 p.r.; C.k.; assuming k(00- + H20) = 1 X 108 710137 

s-'; reI. to k(00- + EtOH). 

8 HTpochlol"lt.c Ion 
0'- + CIO- ... ClO + OH- 13 2.3 x 108 p.r.; C.k.; reI. to k('OH + COa

2-). 720301 

g Chlorite Ion 
0'- + CI0 2 - -+ CI02 0 + 00- 1.9 X 108 Average of 2 values. 

14 2.0 x 108 p.r.; P .h.k. at 360 nm 81A242 

13 1.9 x 108 p.r.; C.k.; reI. to k(oOH + COa
2 -). 720301 

10 lron(D) Ion 
0'- + Fe2+ -+ OH- + Fe3 + 4.4-4.8 3.8 X 109 p.r.; C.k.; reI. to k('0- + EtOH). 710137 

11 Hydrogen 
0'- + Hz -+ H' + OH- 13.3 8 X 107 p.r.; Calcd. from effect of H2 concn. (1-100 atm) 650009 

on d.k. at 578 nm (eaq -). 

12 Iodide Ion 
0'- + 1- -+ OH- + I' 2.6 X 109 Average of 5 values. 

2.1 X 10° p.r.; P.h.k. at 385 nm (12
0-) in 0.4 mol L- 1 85A037 

08- soln. 

alk. 2.0 x 109 p.r.; P.h.k. at 0.58 mol L- 1 NaOH; Ie = 1.9 x 710137 
10° at 1.1 mol L -I NaOH. 

3.3 X 109 p.r.; C.k.; reI. to k('O- + MeOH): 710137 

alk. 2.8 x 109 p.r.; C.k.; reI. to k(00- + EtOH). 710137 
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TABLE 9. Rate constants for reactions of the oxide radical ion in aqueous solution-Continued 

No. Reaction pH k (L mol- I a-I) Comment Ref. 

12 Iodide lon-Continued 
6-7 2.8 x 109 p.r.; C.k. in high solute conen.; reI. to k(·0- + 710131 

EtOH). 

13 Hypolodlte Ion 
0·- + 10- -+ 10 + OH- 1.7 x 109 p.r.; P.h.k. at 490 nm (IO) in 0.4 mol L -I OH- 85A037 

soln. 

14 Iodate Ion 
0·- + 10a- -+ lOa + OH- 2.9 x 109 Average of 2 values. 

12.0 1.6 x 109 p.r.; P.b.k. at 360 nm (IOa)2·-' 730027 

12.6 3 x 109 p.r.; P .h.k. at 360 nm; cor. for ·OH reaction. 720017 

16 Dlhydl'oxopel'lodate Ion 
0·- + H 2100 3- - OH- + HI06

3
- 13.3 3 x 10'" p.r.; 10 .. - soln. 78A443 

16 Bls(hydl'oxo)tetl'aklsV'-sulfonatophenYI)porphlnatomanganatemanganate(m) Ion 
0·- + (OH)zMnTPPS - - OH- + 14 3.4 x 108 p.r.; D.k,;"·50% oxid. to MnIV. 84A120 
(OH)gMnTPPS4-

17 Manganate(VI) Ion 
0'- + MnO .. 2 - - OH- + MnO .. - 13 8 x 108 p.r.; Obs. spectra.l changel in N20-eatd. loin.; 1 81A057 

= 0.1. 

18 Azide Ion 
0·- + Na- - ·N3 + 0 2 - 14 '-2 x 108 p.r.; P.h.k. at 274 nm; cor. for ·OH reaction; 85A218 

upper limit. 

19 Nltl'lte Ion 
0·- + NOz - - ·NOz + OH- 9.1 x 108 Average of 2 values . 

12 . -3.6 x 108 f.p.; C.k.; obs. O;l- at 430 nm; based on k(·OH 707264 
+ NO z -)/ k('0- + 0z) = 4.0 ± 0.4 and k('OH 
+ N02 -)/k('0- + N0 2 -) ~ 40; reI. to k('0- + 
O2), 

13 2.6 x 108 p.r.; C.k.; cor. for 'OH and HCO:!-; calcd. from 690379 
measurements at pH 11 and 13; reI. to k('OH + 
CO;l2-); 1= 0.4. 

20 Dlmethylglyoxlmenlekelate(n) 
0'- + Ni{dmg)a 4- - OH- + >13 2.5 x 10!) p.r.; P.h.k. at 440 nm in N20-satd. soln. contg. 720584 
Ni(dmgb3

- 5 x 10-5 mol L -I NiSO", 2 X 10-·l mol L- J 

dimethylglyoxime and 0.5 mol L -:- I NaOH; 
includes oxidation of free ligand. 

:11 Neptunate(VI) Ion 
0'- + Np042- -+ OH- + Np04- >12 4.2 X 107 p.r.; P .h.k. (Np VII) at 412 and 620 nm in N2O. 78A463 

satd. soln. contg. 0.5-1.7 mol L -1 LiOH; in 
acid soln. Np(VII) not formed. 

22 Oxygen 
0·- + 02 -+ 0a'- 3.6 X 109 Seleeted value. 

3.8 x 10" f.p.; P.h.k. at 430 nm in perionate so)n. contg. 8lA 177 
0_2 mol L -I NaOH, assumod IOzl ....... 1.15 x 
10-:1 mol L -I. 

-11 3.6 X 109 p.r.; P.b.k. at 430 nm. 690379 

13 2.5 x 109 p.r.; P.h.k. at 430 nm. 660001 

alk. 4 x 10!) P.h.k. 660424 

28 Hydl'opel'oxlde ion 
0·- + H02 - - O2'- + OH- 13 4 x 108 Deduced from anal. of data reported in 

[82A096], [690379], [680298]' [687277J and 
[6701321; see Sect. 6.2.3.; 1= 0.1. 
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TABLE 9. Rate constants for reactions of the oxide radical ion in aqueous solution-Continued 

No. Reaction pH Ie (L mol- I s-I) Comment Ref. 

140 Water 
0·- + H20 -+ OH- + ·OH alk. 1.7 x 106 p.r.; C.k.; soln. ('ont.ains ft'rrocyanidE' with 710137 

methanol or ethanol and 0.366-1.11 mol L -, 
OH-; assumed k(-O- + Fe(CN)64-) S 3 X lOT, 

k(-O- + EtOH) = 9.8 X 108
, k(-O- + MeOH) 

= 5.3 X 108
• 

11 1.7 X 106 p.r.; C.k. with COa
2
-; N20 and 02-satd. solns. 700511 

16 Hydrogen phosphate Ion 
0·- + HP04

2- -+ 12.3 3.5 X 106 p.r.; C.k.; reI. to k(-O- + MeOH); 1 = -0.75. 731049 

ID Ruthenate(VI} Ion 
0·- + RU042- -+ OH- + Ru04- >13 2.4 X 10° 'V-r.; C.k~; reI. to k(-O- + N02 -). 680063 

11 Sulftte Ion 
0·- + 5°32- -+ S.Oa - + OH- 14 3.0 X 108 p.r.; C.k.; obs. 0 3- at 430 nm in 02-satd. soln.; 710461 

reI. to Ic(-O- + O2), 

18 Thiosulfate 100 

0'- + 920 3
2

- - 920 3-- + OH- 11.2 4.3 x 108 f.p.; C.k.; reI. to k(-O- + 02)' TSA427 

19 Seleolte(IV) Ion 
0.- + S.0.,2- _ HS.O .. _2- + OH- n 1.1 x lOT p.!'.; P.h.k. a.t .f20 nm; eOoled. from hob., - 0-80 96A336 

X 10° (cor. for -OH reaction) using K(-O- + 
H20 ~ -OH + OH-) = 8 X 10-a. 

80 Seleoate(VI) 100 

0-- + SeO/- -+ OH- + Se04-- 13.1 6.3 X 108 p.r.; C.k.; reI. to k(-OH + COa
2-). 78A2S9 

81 Hydrogen xeoate(VD} 
0·- + HOOXeOz -+ HXeOsz- 11-13 1.3 X 10° p.r.; Calcd. from p.b.k. at 320 or 600 nm in 82A160 

NzO-satd. soln. and pK(OH) = 11.9. 

81 Aeetate 100 

0·- + CHaC02 - -+ OH- + 14 5 X lOT p.r.; C.k.; reI. to k(-O- + 3-HX). 751003 
'CH2C02-

88 Aeetonltrlle 
0-- + CHaCN - OH- + -CH2 CN 14 2.1 X 108 p.r.; C.k.; reI. to k(-O- + 3-HX). 751003 

840 Aeetylenedlearboxylate Ion 
0-- + -02CC!!!!CC02 - - 14 <1 x lOT p.r.; C.k.; cor. for -OH reactions; leoh., = 4 X 751003 

lOT; reI. to k(-O- + 3-HX). 

86 Aeooltate Ion 
0'- + -02CCH=C(C02 -)CH2COZ- 14 -1 X lOti p.r.; P.b.k. (allylic radical). 751003 
-+ OH- + 
-OzCCH=C(C02 -)CHC02 

88 AcrrlaIntde 
0·- + H2C=CHCONH2 -+ 12 6.5 X 108 p.r.; C.k.; assume pK(-OH) = 11.9; reI. to TOO052 

Ic(-OH + C03
2-); 1 0.4. 

81 Ael'ylate lon 
0'- + CH2=CHC02 - - 14 1.5 X 108 p.r.; C.k.; cor. for -OH + acrylate ion; reI. to 751003 

k(-O- + 3-HX). 

88 Aerylooltrlle 
0·- + H2C=CHCN - H abstr. 12.9 2.0 X 10° p.r.; C.k. in N20-satd. so)n.; reI. to k('OH + 79A144 

C03
2-). 

80 Allyl aleohol 
0'- + H29=CHCH20H - H20 + f!.S X 109 Average of 2 values. 
H2 C=CHCHO-

14 2.1 X 10° p.r.; C.k. with ethanol; rel. to 1c('0- + 3-HX). 751003 

14 2.9 X 109 p.r.; P .b.k. 131070 

4:0 Allylbenleoe 
0·- -t C6H5CH2CH=CH2 -+ OH- + 14 4.5 X 108 p.r.; P .b.k. (allylic radicals). 751003 
C 6HsCHCH=CH2 
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TABLE 9. Rate constants for reactions of the oxide radical ion in aqueous solution-Continued 

No. Reaction pH Ie (L mol- l S-I) Comment Ref. 

n Allyl eyanlde 
0'- + H2C=CHCH2CN -+ 14 9.7 X 108 p.r.; C.k.; reI. to k('0- + 3-HX). 71H003 

'2 Anlllne 
0'- + COH5NH2 -+ HOCoHr,NH2 2.3 X 10' Average of 3 values. 

13.6 2.1 x 109 p.r.; P.b.k.; cor. for 2% OH present; anilino 85A428 
radical formed by OH- elimination; pK" of 
radical cation = 7.05. 

14 1.6 x 10° p.r.; P.b.k., cor. for 'OH; /cob" = 1.7 x 10°. 751002 

13.3 3.1 x 10° p.r.; P.b.k. at 300 and 400 nm. 720289 

,(1 9,10-Anthl'aqulnone-l-eulfonate Ion 
0'- + 2-S0aAQ- -+ 14 3.2 X lOS )'-r.; C.k.; 37% semiquinone formn.; reI. to 771046 

k('0- + EtOH). 

,(4 9-Anthroate Ion 
0'- + 9-AnC02 - -+ 9-An(OH)C02 - 14 4.8 X 108 p.r.; P .b.k. at 325 nm; cor. for ·OH. 730110 

'{I Ben.h}"dl'}"la.rnlne 

0'- + (96Ht;)2CHNH2 -+ 

(CUH")2CNH2 + OH-
14 1.5 x 101) p.r.; P.b.k. 

L- I NaOH. 
in NzO-satd. loin. contg. 1 mol 86A410 

48 Benloate Ion 
0'- + .C6 H,;C02 - -+ OH- + 14 -4 x 101 p.r.; P.b.k.; cor. for 'OH; /cobl! = 8.5 X 107

• 720047 
HOCoH5C02- 720107 

47 Benlonltrlle 
0'- + CUH5CN - 14 7 x 107 p.r.; C.k., cor. for 'OH; /cobl! = 1.0 X lOR; reI. 751003 

to k('O- + 3-HX). 751002 

,(8 Benlylamlne 
0'- + COH5CH2NH2 - CoH,o;CHNH2 14 2.3 X 101) p.r.i P.b.k. in N20-satd. soln. contg. 1 mol 86A410 
+ OH- L-- l NaOH. 

,(9 Benlyltrlbutylammonlum Ion 
0'- + quHI)CH2N+(C.,Hgh -+ OH- 14 4.6 x 108 p.r.; P.b.k. at 305 nm in N20-satd. soln.; 25% 81A034 
+ CuHr;CHN+(C.JHg)a. + H abstr. at benzyl and 75% at butyl. 
CoH,o;CH2N+(C4Ho)2(C4Hs) 

60 Benlyltl'lmethylammonlum Ion 
0'- + COH5CH2N(CH3h + -+ OH- + 14 5.9 x lOS p.r.; P.h.k. at 260 and 305 nm in N2O-satd. 81A034 
C6H5CHN+(CHah soln. 

61 Blphenyl-.(-eal'boxylate Ion 
0'- + 4.CoH5C6H4C02 - -+ addn. 14 7.0 X 107 p.r.; P.h.k. at 330 nm; cor. for -OH. 730110 

62 2,1' -Blphenyldlearboxylate Ion 
0'- + 2,2'. -02CC6H4C6H4C02 - -+ 14 2.9 X 101 p.r.; P.b.k. at 330 nmi cor. for ·OH. 730110 
-02CC68.:lCuH4(OH)C02 -

68 4,4'-Blphenyldlearboxylate Ion 
0'- + -02CC6H"C6H .. C02 14 2.8 X 107 p.r.; P.b.k. at 330 nmi cor. for ·OH. 130110 
-02CCo8.1Co8.1{OH)C02 -

G-f 1-Oubene-l,4-dlul 
0'- + HOC1I 2CH=CHC]IzOH -+ 14 2.2 X 101) p.r.; C.k. with t't.hanoJ; rp.l. to k('O- + 3-HX). 7!;tOOa 
OH- + HOCH2CH=CHCHOH 

66 3-Butenoate Ion 
o· - + C~2=CHCH2C02 - -+ OH- + 14 6.5 X 108 p.r.; C.k.i reI. to A:('O- + 3-HX). 751003 
CH2=CHCHC02 -

68 tert-Butylbenlene 
0'- + C6HsCiCH3h -+ OH- + 13.6 -1 x 109 p.r.; P.b.k. in N20-satd. solo. contg. 0.6 mol 79B128 
C6H5C( CH3)2CH2 L- 1 NaOH. 

67 Butyrate Ion 
0'- + n-CaH7C02 - -+ H ahstr. 14 6.3 X lOS p.r.; C.k.; reI. to A:('O- + 3-HX). 751003 
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TABLE 9. Rate constants for reactions of the oxide radical ion in aqueous solution-Continued 

No. Reaction pH Ie (L mol- I s-I) Comment Ref. 

68 Camphor 
0·- + ClOH'60 - H abstr. 13 1.6 x 101) p.r.; P.b.k. at 330 nm in N 20-satd. 801n. cont,;. 79A191 

10-2 mol L -I camphor. 

69 Citrate ion 
o· - + citrate - 14 4.1 X 107 p.r.; C.k.; reI. to k('0- + 3-HX). 751003 

80 Croton ate ion 
0'- + CH3CH=CHC02 - - OH- + 14 9.0 X 108 p.r.; P .b.k. at 250 nm (allylic radical). 751003 
'CH2CH=CHC0 2 -

81 Crotononltrlle 
0'- + CH3 CH=CHCN - 14 9.1 X 108 p.r.; C.k.; reI. to k('0- + 3-HX). 751003 

03 Cumene 
0'- -I: C6H5CH(CHa)z - OH- + 13.6 ~2 x 10° p.r.; P.b.k. in N20-satd. 801n. contg. 0.6 mol 79B128 
C 6 H5 C(CH3)2 L- 1 NaOH. 

88 CyanoaC!.etate Ion 
0'- + CNCH2C02 - - 14 4.0 x 108 p.r.; C.k.; reI. to k('0- + 3-HX). 751003 

84 4-Cyanophenoxtde Ion 
0'- + 4-NCC69,tO- - OH- + 14 6.2 X 108 p.r.; P.h.k.; cor. for ·OH; kobll = 6.8 X 108

. 751002 
4-CNC6H4O' 

86 Cyeiopentene 
0'- + c-CoHs - OH- + e-C 5H7 14 -7 x 108 p.r.; P.h.k. at 242 nm. 741052 

88 Cytosine, negative Ion 
0·- + Cy- - addn. 13.2 1.2 x 1011 p.r.; P.b.k. at 380-400 nm. 78A106 

87 2'-DeoxyC!.ytldlne, negative Ion 
0·- + dC - addn. 13.2 2.0 X 101) p.r.; P.h.k. at 380-550 nm. 78AI06 

88 Dlethyl ether 
0'- + (C2Hr,)20 - 13 9.5 x 108 )'-r.; C.k.; reI. to k('0- + 2-PrOH). 680602 

89 N,N-DlmethylanlUne 
0'- + C6Hr,N(CHa)2 - 3.9 x 10° p.r.; P .h.k. at 330 nm in N20-satd. soln. contg. 82A438 
[CoH5N(CH3)21'+' 0.6 mol L -I NaOH and 0.005 mol L -I amine. 

70 1,1'-Dlmethyl-4,4'-bipyrldlnlum Ion 
0'- + MV2+ - 2:13.8 1.5 x 10° p.r.; P.b.k. at 392 and 470 nm in soln. contg. 1 85A099 

x 10-3 mol L -1 methyl viologen and 0.6 mol 
L -1 NaOH satd. with NzO; mainly H 
abstraction at methyl, < 10% adduct form~tion. 

71 DlphenylaC!.etate Ion 
0'- + (96HobCHCOz - - OH- + 14 6 x 107 p.r.; P.h.k. at 340 nm; cor. for 'OH; kob" 9 720047 
(COH5)2CC02 - X 107. 

72 Ethanol 
0'- + C2H50H - H20 + CH3(mO- 1.2 X 109 SeleC!.ted value. 

14 1.2 x IOU p.r.; C.k.; reI. to k(·0- + 3-HX). 751003 

13.9 1.1 x lOll p.r.; P .h.k. at 360 nm 700080 

11 1.0 X 108 p.r.; C.k.; rE-I. t.o k(·OH + C03
2-). 700!;11 

13 1.2 X 10° p.r.; C.k.; cor. for 'OH; reI. to k('0- + 02)' 690002 

>13 1.3 x 10° p.r.; C.k.; reI. to k('0- + O2), 650007 

78 Ethy lben zene 
0'- -I: C6Hr,C 2H5 - OH- + 13.6 ~2 X 101) p.r.; P.h.k. in N20-satd. 801n. contg. 0.6 mol 79B128 
C 6 H5CHCHg L -1 NaOH. 

74 Ethylenedlamlnetetraaeetate Ion 
0'- + (CH2N(CH2C02 -)212 - -1 X 108 R.M. Sellers, unpuhlished data. 85A051 

76 Formate Ion 
0'-+HC02-- 11-13 1.4 x 10° p.r.; C.k.; reI. to k('OH + C03

2
-); 1= 0.4. 690379 
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T ABLF: 9. Rate constants for reactions of the oxide radical ion in aqueous solution-Continued 

No. Reaction pH Ie (L mol- l s-I) Comment Ref. 

7'6 Fumal'ate ton 
0·- +. tran8- -02CCH=CHC02 - - 4 x 10' p.r.; Calcd. from pH study; p.h.k. at 280-400 85A487 
-02CC=CHC02 - + OH- nm at pH 4-10.5. 

7''1 Glutaeonate Ion 
0·- + -02CC1I2CH=CHC02 - - 14 3.0 x 108 p.r.; P .h.k. at 250-270 nm (allylic radical). 751003 
OH- + -02CCHCH=CHC02-

7'8 Glyelne, negative Ion 
0·- + H2NCH2C02 - - 14 5.4 x 108 p.r.; C.k.; reI. to k(·0- + 3-HX). 751003 

7'9 2,4:-Hexadlen-l,6-dloate Ion (Mueonate Ion) 
0·- + -02CCH=CHCH=CHC02- 14 "·2 x 10° p.r.; ,C.k.; reI. to k(·0- + 3-HX). 751003 

80 2,4-Hexadlen-l-01 
0·- + CHa(CH=CH)2C!lzOH - H2O 14 4.3 x 10° p.r.; P .h.k.; also other H abstr. products. 731070 
+ CHaCH=CHCHCH=CHO-

81 HexAsneth)"lbenJl'Cnc 

0'- + 00(OH3)6 - OH- + 13 -2.5 x 10° p.r.; P.h.k. at 270 nm in N 20-satd. soln. contg. 751009 
°6(OH3 )0(CH2) 0.5 mol L -I NaOH. 

82 I-Hexanoate Ion 
0·- + OH3(OH2)4002 - - 14 1.4 x 10° p.r.; O.k.; reI. to k(·0- + 3-HX). 751003 

88 2-Hexene-l,6-dloate Ion 
0·- + -020(OH2)~CH=CHC02 - - 14 6.9 x 108 p.r.; P.h.k. at 250-270 nm (allylic radical). 751003 
OH- + -02CCH20HCH=CHC02-

84 8-Hexene-1,6-dloate Ion (8-HX) 
0·- + -02CCH2CH=CHCH2C02- 6.3 X lOB Seleeted value. 
- OH- + 
-020CHCH=CHOH2C02 -

14 6.3 x 108 p.r.; P.b.k. at 266 nm (allylic radicals); cor. for 751003 
background reactions gave Ie = 6.5 X 108. 

86 p-Hydl'oxyelnnamate lon, eonjugate base 
0·- + -OC6 H.tCH=CHC02 - - 14 3.1 X 108 p.r.; P .b.k. at 595 nm in N20-satd. soln. contg. 84A206 
OH- + ·006H4CH=CHC02- 1 mol L -1 NaOH; cor. for 'OH reaction. 

86 Imlnodlaeetate Ion 
0·- + HN(CH2C02)z2- - 13 9.1 X 108 "i-r.; C.k.; obs. G(glycine); reI. to k(·0- + tert- 760243 

BuOH). 

8'1 Llnoleate Ion 
0·- + L002 -R >11 2.5 X 10° p.r.; P.b.k. at 280 nm (dienyl radical); /cob!! = 5 85A182 

X 10° at pH 12.5.; Ir. cor for I. 

88 Malate Ion 
0·- + -0~CCH2CHOHC02 - - 1.5-14 1.2 :.< lUs p.r.; <Jalcd. from pH study; p.b.k. at 235-330 85A487 
-02COH20(0-)002- + OH- nm at pH 1.5-14. 

89 Maleate Ion 
0'- + ci8- -OgCCH=CHCOg 14 -3 x 107 p.r.: C.k.: cor. for ·OH, leob .. 8 X 10'7; reI. to 751003 

k(·0- + 3-HX). 

90 Malonate Ion 
0·- + OH2(002 -)2 - 14 2.0 X 107 p.r.; O.k.; reI. to k('0- + 3-HX). 751003 

91 Meslt)"Iene 
0·- + 06H3(CHah - OH- + 13 2.4 X 101) p.r.; P.h.k. at 265 nm in NzO-satd. soln. contg. 751009 
3,5-06H3( OH3)2( OH2) 0.5 mol L -1 NaOH. 

92 Methael')"late Ion 
0'- + OH2 =0(OHa)00z - -+ 14 4.2 x 108 p.r.; O.k.; reI. to k('0- + 3-HX). 751003 

98 Methael'ylonltl'lle 
0'- + H2 C=0(CHa)CN - 14 1.7 x 109 p.r.; C.k.; reI. to k(·0- + 3-HX). 751003 
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TAB(,g 9. Rate constants for reactions of the oxide radical ion in aqueous solution-Continued 

No. Reaction 

9~ Methanol 
0'- + CHaOH ..... H20 + 'CH20-

96 a-Methylbenzylamlne 
0'- -I: C6HsCH(CH:~)NH2 ..... 
CoHsC(CHa)NH2 + OH-

9& 6-Methyleytoslne, negative Ion 
0'- + 5-MeCy- - addn. 

9'7 4-Methylphenoxlde Ion 
0-; 1" 4-0Il:~06I1,,0- • 011- 1" 

4-CH2C6H40- + 4-CHaC6H40' 

98 2-Methyl-2-propanol 
0'- + (CHg)gCOH ..... 

99 1-Naph~hoate Ion 
0·- + 1-NpC02 - ..... addn. 

100 I-Naphthoate Ion 
0'- + 2-NpC0 2 - ..... addn. 

101 ~Nltrotoluene 

0'- + CHa9nH.1N0 2 ..... OH- + 
~N02C6H4CH2 

102 1,4-Pentadlen-3-01 
0'- + CH2=CHqHOHCH=CH2 -

H20 + CH2=CHC(0-)CH=CH2 

108 Pentamethylbenzene 
0'- + C6HlCHa)s ..... OH- + 
CoH(CHa),,(CH2) 

104 1,10-PhenanthroUne 
0·- + phen ..... phenOH 

106 Phenoxlde Ion 
0·- 1" C6H sO- ""P OH- 1" C 6H sO· 

lOG 4-Phenoxybenloate lon 
0·- + 4-C6HIiOCoH'ICO~ - ..... ~rlrln 

10'7 Phenylaeetate Ion 
0·- -I: C6Hl)CH2C02 - - OH- + 
C6HsCHC02 -

108 PhenyJphosphate Ion 
0'- + CoHsopol- -

109 Phthalate Ion 
0·- + 1,2-CoH4(C02 -)2 ..... 

-OC6H.1(C02 -)2 

110 I-Propanol 
0·- + CHaCH2CH20H ..... 

111 2-Propanol 
0'- + ICH3hCHOH ..... H20 + 
(CHa)2CO- + 'CH2CHO-CHa 
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pH k (L mol-I S-I) Comment 

'7.6 X 108 

13.92 5.8 x lOR 

13.1-13.6 7.5 x 108 

14 

13.2 3.0 X 109 

13 

14 3.2 X 108 

14 1.2 X 108 

14 1.3 X 108 

14 7.6 X 108 

14 2.4 x 109 

-13 2.6 x 109 

13.6 

14 

1 ~ x 108 

14 

13.3 

14 1.8 X 107 

14 

14 

S~I~eted valu~. 

p.r.; P.b.k. at 360 nm (·CH20-). 

p.r.; C.k.; cor. for 'OH; reI. to 1('0- + O2), 

p.r.; P.b.k. in N20-satd. soln. contg. 1 mol 
L- t NaOH. 

p.r.; P.h.k. at 370 and 530 nm. 

p.r.; P.b.II.., ~ur. fur ·OH; --40% furuUl. uf 
phenoxy radical. 

".r.: C.k.: obs. O.g - formn. at 430 nm in soln. 
contg. 0.1 mol L- 1 KOH and 1.2 X 10-3 mol 
L -1 O2; reI. to Ie( ·0- + O2), 

p.r.; C.k.; reI. to 1e('0- + 3-HX). 

p.r.; P.h.k. at 330 nm; cor. for ·OH. 

p.r.; P.h.k. at 340 nm; cor. for ·OH. 

p.r.; P.b.k.; cor. for 'OH; kobs = 8 X lOR; 92% 
H abstr. 

p.r.; P.h.k. 

p.r.; P.b.k. at 269 nm in N20-satd. soln. contg. 
0.5 mol L -I NaOH. 

p.r.; C.k.; reI. to le(oO- + HC02 -). 

p.r.; P.h.k. at 402 om (phenoxy radical; cor. for 
·OH addn.; kobl! 7.1 X 108

• 

fl1' ; Phlr :..t. ~~'7 nm (hyrll'nYYI"Yl"lnhf'!Y:trlhmyl 

radical); cor. for ·OH; kob., = 2.1 X 108• 

p.r.; P.b.k. at 290 nm; kohs = 2.2 X 108
j 

assume oOH contribution is 6.2 X lOT. 

p.r.; C.k. in 02-satd. soln.; reI. to 1( 0 0- + O2); 

Ie cor. for 1. 

p.r.; P.b.k. at 330 nm; cor. for oOH. 

p.r.; C.k.; reI. to 1e(·0- + 3-HX). 

Seleeted value. 

p.r.; C.k.; reI. to 1e(·0- + 3-HX). 

Ref. 

700080 

690002 

86A410 

78AI06 

151002 

771084 

751003 

730110 

730110 

751002 

731070 

751009 

78A207 

151001 
751002 

'7IHOOl 

751002 

720047 

79A055 

730110 

751003 

751003 
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TABLI!! 9. Rate constants for reactions of the oxide radical ion in aqueous solution-Continued 

No. Reaction pH k (L mol- l 8- 1) Comment Ref. 

112 Pl'oplonate Ion 
0'- + CH 3CHzCO z- - 14 3.2 X lOR p.r.; C.k.; reI. to *('0- + 3-HX). 751003 

118 Pl'oplonltrlle 
0'- + CZH5CN - 14 9.7 X 108 p.r.; C.k.; reI. to *('0- + 3-HX). 751003 

114 Salicylate dian Ion 
0'- + 2-(-0)CuH4C0 2 - - OH- + 14 4.5 X 108 p.r.; P .b.k.; cor. for ·OH; kob8 = 5.1 X lOs. 751002 
2- -OzCCoH,.O· 

U6 Sueeinate Ion 
0·- + -OzCCH2CH2C02 - - 14 1.3 X 108 p.r.; C.k.; reI. to *(·0- + 3-HX). 751003 

116 Tetl'abutylammonlum Ion 
0·- + !CH:I(CH 2 Ll.,N+ - 13 2.2 X 109 p.r.; C.k., cor. for ·OH reaction; reI. to k{'0- + 80A346 

3-HX). 

111 Tetl'aethylammonlum ton 
0·- + (C2Hs) .. N+ - 13 5.4 X 108 p.r.; C.k.; cor. for 'OH reaction; reI. to k('0- + 80A346 

S-HX). 

118 Tetl'amethylammonlum Ion 
0·- + (CH3)4N+ - 13 1.4 X 108 p.r.; C.k., cor. for 'OH reaction; reI. to k('0- + 80A346 

3-HX). 

119 1,2,3,4-Tetramethy Ibenzene 
0'- + C flH2(PHa)" - OH- + 13 2.4 X 10° p.r.; P.b.k. at 267 nm in N:.!O-satd. soln. contg. 751009 
C OH2 ( CHah( CH:.!) 0.5 mol L - J NaOH. 

120 1,2,3,6-Tetramethylbensene 
0'- + COH2lCH3) .. - OH- + 13 2.6 X 109 p.r.; P.b.k. at 267 nm in N20-satd. soln. contg. 751009 
CoHz( CH3h( CH2) 0.5 mol L -I NaOH. 

121 1,2,4,6-Tetramethylbenzene 
0·- + C6 H2(PH3 )4 -+ OH- + 13 2.3 X 10° p.r.; P .h.k. at 271 nm in N 20-satd. 801n. contg. 751009 
CoHz( CH3b( CH2) 0.5 mol L -I NaOH. 

122 2,2,6,6-Tetramethyl-4-plperldone N-oxyl 
0'- + TAN -+ 13 1.7 X 109 p.r.; C.k.; reI. to *('0- + O2 ), 710618 

123 Tetrapl'opylammonlum Ion 
0'- + (CH3CH2CHz)"N+ - 13 1.9 X 10° p.r.; C.k.; oba. 0 3 - at 430 nm; reI. to *('0- + 761129 

O2), 

124 Thymine 
0'- + 5-MeU- - OH- + 5-CHz-U- 13 4 X 108 p.r.; P .h.k. 720047 

126 m--Toluate Ion 
0':- + 3-CH3C6H"COz - - OH- + 14 7.5 X 10!! p.r.; P .b.k.; cor. for 'OH; koha = 7.9 X 108, 751002 
3-CHzC6H 4CO Z - 90% H abatr. 

126 o-Toluate Ion 
0':- + 2-CH3 C6H,j COZ - OH- + 14 3.4 X 108 p.r.; P.b.k.; cor. for 'OH; kohs = 3.8 X 108 , 751002 
2-CHzCoH 4COZ - 90% H abstr. 

12'1 p-Toluo.iie ton 

0':- + 4-CH:IC IIH 1CO z - -+ OH- + 6.6 X 108 Average of 2 v'ilues. 
4-CHzCoH1CO Z -

14 8.2 X 108 p.r.; P .h.k.; cor. for 'OH; k()h~ = 8.6 X lOR; 751002 
98% H abstr. 

14 5 X 108 p.r.; P.b.k. at 280 nm; contribution of 'OH 720047 
reaction < 10%. 

IJ8 Toluene 
0'- + C6H5CH3 -+ OH- + C 6H5CH2 13 2.1 X 101) p.r.; P.b.k. at 258 nm; independent of NaOH 730089 

concn. (0.05-0.5 mol L -I). 
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TABI.E O. Rate constants for reactions of the oxide radical ion in aqueous solution-Continued 

No. Reaction pH /c (L mol- 1 s-') Comment Ref. 

139 p-Toluldlne 
0·- + CHayoH.fNH2 -+ OH- t 14 3.0 X 10° p.r.; P.b.k.; cor. for ·OH; /c"" .. = 3.1 X 10°. 751002 
4-NHzCoH"CH2 + 4-CHaCoH4NH aRsumed ratio of H abstr. from methyl and 

amino = 1. 

180 p-Tolunltrlle 
0'- + C!I:,COH4CN -+ OH- + 1.0 X 109 Average of 2 values. 
CNCoH4CH2 

13.6 1.2 X 109 p.r.; P.b.k. at 275 nm in soln. contg. 0.6 mol 70A350 
L- 1 NaOH. 

14 8.8 X 108 p.r.; P.b.k.; cor. for ·OH; /cobs = 0.2 X lOR; 751002 
00% H abstr. 

131 Tl'lbutyl( methyl)ammonlum Ion 
0·- + [CHa(CH2h]aN+CHa -+ 13 1.5 x IOn p.r.; C.k., cor. for ·OH reaction; reI. to k(·0- + 80A346 

3-HX). 

Ut2 1,2,8-Trbnethylben.ene 
0·- + CoHalCHah -+ OH- + 13 2.1 x 109 p.r.; P.b.k. at 263 nm in NIIO-satd. soln. contg. 751009 
CoHa(CHa)2(CH2) 0.5 mol L -1 NaOH. 

188 1,2,4-Tl'lmethylbenlene 
0·- + CoHaLCHaJa - OH- + 13 2.1 x 10" p.r.; P.b.k. at 266 nm in NIIO-satd. soln. contg, 751000 
C oHa(CHa)2(CH2) 0.5 mol L -I NaOH. 

184: Vinyl Bulfonate Ion 
0·- + 91l2=CHSOa - -+ 14 3.4 x 108 p.r.; D.k. at 600 nm in N2-satd. soln.; cor. of 82A328 
-OCH2 CHS0 3 - <6% for contribution of OH; prod. detd. by 

esr. 

186 m-Xylene 
0·- + CoH<j(CHa)2 -+ OH- + 13 2.2 x IOn p.r.; P.h.k. at 262 nm in N20-satd. soln. contg. 751009 
3-CH3Co8.1CH2 0.5 mol L -1 NaOH. 

188 o-Xylene 
0·- + CoH.(CHab - OH- + 13 1.8 x 109 p.r.; P .b.k. at 261 nm in N20-satd. soln. contg. 751009 
2-CHaCo8.tCH2 0.5 mol L -1 NaOH. 

18'1 "..Xylene 
0·- + CoH<j(CH:s)2 - OH- + 13 1.8 x 109 p.r.; P.b.k. at 268 nm in N20-satd. soln. contg. 751000 
4-CHaC6H4CH2 0.5 mol L - 1 NaOH. 

a) Unrecommended value because of deficiencies in the method. The value is 
included since it is the only reported data on the 5ub5tratc. 

b} Discrepancy in these data. No recommendation. 
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T ABI,E 10. Rate constants for reactions of eaq -, Hand OH with macromolecules and other molecules in heterogeneous systems 

No. Radical 

Agal'ose 
1.1 ea.q 

1.2 -OH 

2 Albu~ln 
2.1 ea.q-

2.2 -OIl 

4.7 X 107 

1.5 X 108 

6.5 x 109 

8.2 x 10l) 

7.S x 10 10 

3 Alcohol dehydrogenase 
3.1 ea.q 2.4 x 109 

3.2 -on 1.S x lOll 

4: Aldolase 
4.1 eaq 4 X 10 10 

-t.2 -OR 1.0 :< 10 11 

6 D-Amlno add oxidase 
5.1 eaq 4 X 109 

6 1-AmlnopYl'ene 
6.1 eaq 

- 1.4 x 10 10 

'1 Amylopectin 
7.1 ea.q 

- -4.5 x 107 

7.2 -OH 6 x 107 

8 Amylose 
8.1 eaq 1.7 x 107 

8.2 'OH 6 x 107 

9 Apomyoglobln 
9.1 eaq 

- 8 x 1011 

10 Allul'ln 
10.1 eaq 1.0 x lOll 

11 Bllll'ubin 
11.1 ea.q 

- 7 X 1010 

12 Cal'bonlc anhydl'ase (beef blood) 
12.1 enq 1.4 x 10 10 

12.2 H' 5.0 x 107 

12.3 -OH 6.5 X 10 10 

13 Cal'boxymethylcellulose Ion 
13.1 eaq 

- 6.5 x 106 

13.2 'OH 2.0 x 108 

7.8 

9.0 

7 

7 

7.2 

S.!> 

8.3 

7 

7 

7 

7.0 

7.0 

12 

7.0 

7.5 

7.0 

Method 

p.r. 

p.r. 

p.r. 

p.r. 

Comment 

D.k. at 600 nm in 1% agarose gel.; (cor. for 1). 

C.k. with SCN- in N 2 0-satd. 1% agarose gel. 

Ref. 

80A116 

80A116 

D.k. at 650 nm in soln. contg. 10-3 mol L -I 83A083 
phosphate buffer with or without 0.1 mol L -\ OH 
scavenger; k = 1.5 x 10 10 at pH 5.8; faster reaction 
at lower pH probably due to positively charged 
groups; bovine serum albumin. 

D.k.; contains 10-2 mol L -1 formate ion, 10-3 mol 700253 
L -J Na2B .. 07; human serum albumin; at pH 12 k = 
3.3 x 109. 

),-T. O.k., human ~eTum albumin; Tel. to ,,(-OIl 1- G-MeU). SHH99 

p.r. D.k. 701230 

p.r. O.k.; enliyxne from yea-et; reI. to k('OII + ND). '101230 

p.r. D.k. at 700 nm; enzyme from rabbit muscle. 753058 

p.r. P.b.k. a.t 220 nrn; enzyme from ra.bbit muscle. '76301)9 

p.r. D.k. at 600 nm in deaerated soln. contg. 5 x 10-3 83A082 
mol L - J phosphate buffer and 0.1 mol L -I te,t-
BuOH. 

in SDS soln (micellar); review 770036 

p.r. D.k. at 650 nm; based on repeating glucose concn. 79A298 

p.r. C.k.; based on repeating glucose concn.; degree of 79A298 
polymerization 3000; reI. to k(-OH + SCN-). 

p.r. D.k. at 650 nm; based on repeating glucose unit; 79A298 
degree of polymerization 300. 

p.r. C.k.; based on repeating glucose unit concn.; degree 79A298 
of polymerization 300; reI. to k(-OH + SCN-). 

p.r. D.k. in Ar-satd. soln. contg. 0.02 mol L -1 tert-BuOH. 83A074 

p.r. D.k. at 550 nm as well as at 625 nm (Cull ion);. mol 721003 
wL. 10,000; P~eUdOUl0l1a5 azurin. 

p.r. D.k. at 700 nm in Nz-satd. soln. contg. 10-2 mol L -I 771137 
NaOH. 10-°_10-1 mol L -I bilirubin and 0.3 mol L- 1 

tert-BuOH: complex with bovine serum albumin. 

p.r. 

e.d. 

p.r. 

p.r. 

p.r. 

D.k. at 650 nm. 

Obs. enzyme inactivation (abs. at 280 nm decreases 
concurrently): apoenzyme 5 times as reactive. 

C.k. in N 20-satd. soln. contg. 10-4 mol L -J KSCN; 
reI. to k(oOH + SCN-). 

D.k. at 600 nm; k per equivalent (-CH2C02 -); mol. 
wt. 2.5 x 105

.; (cor. for 1). 

P.b.k. at 310 nm in 2% CMC satd. with N 20. 

81AZ99 

753142 

81A299 

80A116 

80A116 
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TABI.I~ 10. Rate constants for reactions in heterogeneous systems-Continued 

No. Radical Ie (L mol- 1 s-l) pH Method Comment Ref. 

14: Cal'boxypeptldase A 
14.1 eaq 

- 2.5 X 10 10 7.S p.r. D.k. at 650 nm in soln. contg. borate buffer and 0.2 731060 
mol L -I Na2S0 .. ; M.W. 34,000. 

14.2 -OH 6.9 x 1010 7.S p.r. P .b.k. at 320 nm; contains - 15% H reaction 731060 
product. 

16 ~-Cal'otene 

16.1 eaq '-2 X 108 p.r. D.k. in soln. contg. 10-2 mol L -I Triton X-100 SON033 
(nonionic micelles); tran .. Carotene. 

18 te-Cal'l'ageenan 
16.1 eaq 2.2 X 107 p.r. D.k. at 600 nm, matrix is a soL; (cor. for 1). SOA116 

6.1 x 107 p.r. D.k. at 600 nm in gel, 1% carrageenan and 1% KCI.; SOA116 
(cor. for I). 

16.2 ·OH 2.2 x 108 p.r. C.k. with SCN- in N2 0-satd. K-carrageenan sol; Ie = 80A1l6 
1.65 x 108 in K-carrageenan gel. 

1'1 Casein 
17.1 eILq - 3.6 x 109 5.9·7.5 p.r. D.k. at 550 nm in Ar-satd. soln. contg. 10-3 mol L- 1 7SA057 

phosphate buffer and 0.4 mol L -I tert-BuOH; mol. 
wt. = 2S,600. 

18 Catalase 
18.1 'aq 

- 2.0 X lOll 6.0 p.r. D.k.; first-order d.k. (protein) or p.b.k., Ie = 18 :!: 721003 
-I s . 

3.7 x lOll >7 p.r. D.k. at 720 nm; mol. wt. 2.6 x 106 660400 

18.2 -OH 1.4 x 1011 p.r. C.k.; mol. wt. = 2.5 x 10°; reI. to Ic(-OH + SCN-). 660409 

10 Ceruloplasmin 
19.1 eaq 

- 9 X 10 10 6.0 p.r. D.k. at 550 nm, as well as p.b.k. at 410 nm (RSSR-) 721003 
in soln. contg. tert-BuOH; human enzyme. 

20 Chloranll 
20.1 eaq 6.3 x 10 10 p.r. D.k. at 600 nm in CTAB or DTAC (3.0 x 10 10) or 761104 

SDS (7.7-8.7 x 10°) micelles. 

11 Chondl'oltln '-sulfate 
21.1 e&q 2.6 x 107 p.r. D.k.; rate per hexose unit; for Chondroitin 4-sulfate I; 703081 

Ie = 1.3 X 107 for Chondroitin 4-sulfate II. 

21.2 -OH 8.0 x 108 p.r. C.k.; concn. of poly anion in hexose units; reI. to 703081 
lc('OH + SCN-). 

az Chondroitin G-sulfate 
22.1 eILq - 4.2 x 107 p.r. D.k.; rate per hexose unit; for Chondroitin 6-sulfate I; 703081 

Ie = 1.1 X 107 for Chondroitin 6-sulfate II. 

22.2 -OH 6.8 x 108 p.r. C.k.; concn. in hexose units; reI. to Ic(·OH + SCN-). 703081 

II Chondl'omueoproteln 
23.1 e&q 3.7 X 108 p.r. D.k. at 650 nm; rate per hexose unit. 771144 

23.2 -OH 1.8 x 108 p.r. C.k.; reI. to Ic(-OH + SCN-). 771144 

14: (l-Chymotl'ypsln 
24.1 eaq 

- 2.0 X 10 10 6.2-7.1 p.r. D.k. at 550 nm in Ar-l'Iat,ci. floln. contg. 10-:l mol l,-I 7RA057 
phosphate buffer and 0.4 mol L -I tert-BuOH; mol. 
wt. = 24,300. 

2.5 x 1010 5.8 p.r. D.k.; pH dependent, at pH 11.6 Ie = 7.0 X 101). 751080 

24.2 -OH 3.7 x 10 10 6.9 "I- r . C.k.; reI. to lc('OH + RNO). 773021 

3.5 x 10 tO 6.6 "I-r . C.k.; reI. to k('OH + RNO). 730548 

16 Collagen 
25.1 H' -1 x 10 to 'V-r . Estd. from increase in gelation time on addn. or 723160 

scavengers, e.g. acetic acid. 

25.2 -OH 4.0 x 1011 p.r. C.k. with SCN-j reference rate not given; mol. wt. 683007 
360,000; Unpubl. data of E.M. Southern and J.V. 
Davies 
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T ABLJO.: 10. Rate constants for reactions in heterogeneous systems-Continued 

No. Radical It: (L mol- l s-l) pH Method Comment Ref. 

1ft Concanavalin A 
26.1 ea.q - 2.0 X 1011 7.1 p.r. D.k. at ti50 nm; 2 X ]0-2 mol L -I phosph::lte huffeT; 18ROOS 

mol. wt. 8 X 10 1. 

26.2 'OH 6.1 X 1010 7.2 p.r. P.b.k. at 310 nm in NzO-satd. soln. 78R005 

11 'Y-Cyelodextrln 
27.1 e"q 4.4 X 108 p.r. D.k. 77R215 

27.2 'OH 1.6 X 10° p.r. C.k.; method of [660387J; reI. to II:('OH + SCN-). l1R216 

18 6-S-CYlltelnyldopa-melanln 
28.1 e&(l 3.7 X 108 7.4 p.r. D.k. at 700 nm; melanin obtained by enzymic 86A227 

oxidation of Cysdopaj based on monomer unit of 150. 

28.2 'OH 1.1 x 109 7.4 p.r. NzO-satd. so)n.; obs. absorbance changes of melanin 86A227 
obt.a.ined by enz;ymic oxida.tioll of Cys-duPa.i ba.s~u un 

monomer unit of 150. 

Ig Cytoehl'ome C 
29.1 e ... ,. - 1.0 X tOJ() 7 p.r. D.k. at 310 to 550 nm in N 2 -satd. soln. contll. 2 x 86A394 

10-3 mol L -I phosphate-0.16 mol L -1 formate 
buffer; cytochrome C from yeast (Hansenula 
anomala). 

3.0 X 10 10 -7 p.r. D.k. at 600 nm in soln. conti'. tert-BuOH and 1-3 x 79A312 
10-5 mol L -\ cyt C. 

4.5 x 10 10 7.2 p.r. D.k. at 650 nm, as well as d.k. at 416 nm, in soln. 751113 
contg. 3.3 X 10-3 mol L -I phosphate and 0.1 mol 
L- J MeOH; at pH 11 Ie = 8 X lOll. 

6.6 X 10 10 6.5 p.r. D.k. (either reactant) in soln. contg. 0.1 mol L- 1 731145 
tert-BuOH; horse heart cyt C, Ar-satd. 

3.3 X 1010 8.5 p.r. D.k. at 700 nm, as well as p.b.k.; leob" = 2.6 X 1010. 721002 

29.2 H· 2.8 X 10 10 2.0 p.r. P.b.k. at 600-750 or 440-450 nmj obs. intermediate 771128 
(e750 2!: 3300 L mol-I cm- I

) which decayed 
producing Fe2 + cyt c; at higher pH conversion is to 
Fe2 + cyt c directly. 

1.0 X 10 10 3.0,6.7 p.r. P.b.k. at 550 and 460 nm; soln. contg. tllrt-BuOH. 741183 

29.3 'OH 1.4 X 10'0 p.r. P.b.k. at 550 nm; radical formn. followed by 721002 
intramololecular redn. - cyt C (Fe2 +). 

80 Cytochrome C. 
30.1 e",q 6.6 X 10 tO 6.5 p.r. D.k. (either reactant) in soln. contg. 0.1 mol L -1 731145 

tert-BuOH; Ar-satd. 

31. Cytochrome C a 
31.1 ea.q 2 X 10 10 8.1 p.r. D.k. in soln. contg. formate ion. 78A232 

82 Cytoehrome 0, acetylated 
32.1 e&q - 2.0 X 1010 p.r. D.k. at 600 nm in 301n. contg. tcrt-BuOII and 1-3 x 19A312 

10-5 mol L -I Ac-cyt C. 

88 Cytochrome C, carboxymethylated 
33.1 eaq 

- 3.3 X 1010 ~7 p.r. D.k. at 600 nm in 501n. contg. tert-BuOH and 1-3 X 79A312 
10- 0 mol L- 1 Cxm-cyt C. 

84: Cytochrome 0 (ferro) 
34.1 eaq 

- 3.0 X 1010 7.4 p.r. D.k. at 650 nm in Ar-satd. soln. contg. 2 X 10-a mol 771009 
L -I phosphate buffer and 1.0 mol L -I tert-BuOH; pH 
effect. 

1.9 X 10 10 6.7 p.r. D.k. at 600, 640 and 660 nm, 5 X 10-3 mol L- I 741183 
NaH2P01 · 

34.2 H· 1.3 X 10 10 3.0 p.r. D.k. at 330 and 340 nm; soln. contg. tert-BuOH. 741183 

34.3 'OH >1 X 10 10 7 p.r. D.k. in N 20-satd. soln.; ,,·5% e-transfer detd. by "I-r. 81A069 

86 Cytochrome 0, lIucclnylated 
35.1 eaq 

- 4.0 X 10 10 -7 p.r. D.k. at 600 nm in soln. contg. tert-BuOH and 1-3 X 79A312 
10-5 mol L -I Succ-cyt C. 
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TABLE 10. Rate constants for reactions in heterogeneous systems-Continued 

No. Radical 

88 Cytoehl'ome P-460 
36.1 6aq- 3.0 X 10 10 

81 Cytoehrome e 661 
37.1 6aq- 1.0 X 1011 

88 Cytoehrome e TNBS 
38.1 6aq 8 X 10 10 

8Q Cytoehrome e eyanlde 
39.1 6aq - 1.4 X 10 10 

40 Deoxyrlbonuelealle I 
40.1 'OH -7 x 1010 

41 Deoxyrlbonuelele aeld 
41.1 611.q - 1 X 108 

41.2 H' 

41.3 oOH 

41 Dextran 
42.1 'OH 

48 Dextran Bulfate 
43.1 6aq -

44: a-Dextrin 
44.1 611.q 

44.2 oOH 

46 ~-Dextl'ln 

45.1 eaq 

45.2 oOH 

46 'Y-Dextrtn 
46.1 ea ,! 

46.2 oOH 

1.4 X 108 

o x 10'" 

-6.3 X 107 

8.8 X 108 

-9.0 X 107 

7.6 X 108 

-9.0 X 107 

3.4 X 108 

7.3 

6.0 

6.0 

6.0 

6.5 

7 

7 

7.5 

1 

7 

1 

7 

7 

7 

7 

4'1 Dl-tert-butylnaphthalenelulfurle aeld 
47.1 eaq - 1.7 x 10° 

48 Dlpalmltoyl-L-a-phollphatldyl ehollne 
48.1 'OH 4.1 x 108 
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Method 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

Comment Ref. 

D.k. at 700 nm in soln. cont.g. 4-5 X 10-6 mol L -I 79A036 
P-450. 

D.k. at 550 nm; d.k. (protein) and p.b.k. gave Ie = 4 721003 
X 10 10. 

D.k. at 550 nm as well as p.b.k. (TNBS = 2,4,6-
trinitrobenzenesulfonate). 

D.k. at 550 nm; p.b.k. gave Ie = 1 x 1010. 

721003 

721003 

C.k.; from graph; mol wt .. - 5 x 10"; reI. to k(oOH + 76A247 
RNO). 

D.k. in soln. contg. tert-BuOH; Ie per nucleotide. 

D.k.; Ie per base unit. 

C.k.; mol. wt. = b x lU6
; Ie per base unit; reI. to 

k(oH + DC02 -). 

P.b.k. at 340 nm; Ie per base unit. 

751207 

710375 

083038 

731071 

D.k. as well as p.b.k. at 400 nm; rate in terms of 733016 
nucleotide concn. (mol. wt. 360). 

P.b.k. at 310 and 420 nm; 10-3 mol L -I phosphate 690018 
buffer; Ie per nucleotide base group. 

P.b.k.; obs. transients at 400 (pH = 1) and 320 (pH 680312 
= 12.4) nm; assume nudeotides (mol. wt. 350) react 
independently; same value at pH 12.4. 

C.k.; Ie based on nucleotide concn.; reI. to k(oOH + 
SCN-). 

C.k. with SCN-, BzO-, RNO; Ie varies with chain 
length; Ie per monomer unit. 

D.k.; Ie cakd. per hexose unit. 

680845 

700394 

703081 

D.k. at 640 nm in deaerated soln.; based on repeating 79A29S 
unit concn. 

C.k.; based on repeating unit; reI. to k(oOH + 
SCN-). 

D.k.; based on repeating unit concn. 

C.k.; based on repeating unit; reI. to k(oOH + 
SCN-). 

D.k.; based on repeating unit conen. 

C.k.; based on repeating unit; reI. to k(oOH + 
SCN-). 

D.k., lecithin vesicles. 

C.k. with SCN-, reference rate not given; (vesicles). 

79A29S 

79A29S 

79A29S 

79A29S 

79A29S 

78A096 

7SA096 
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TAAI,I<~ 10. Rate constants for reactions in heterogeneous systems-Continued 

No. Radical Method 

''0 ~,'Y-Dlstearoyl-L-a.-phosphatldyl ehollne (Leelthln) 
49.1 ·OR 6.1 x 108 p.r. 

60 Dodeeyl sultate, sodium salt 
50.1 ta.q - <2 X 10° 

51 Dopa-melanin 
51.1 taq 

51.2 ·OR 

2.8 X 108 

1.5 x 109 

61 Ferredoxin, IFe-IS( 0) 
52.1 taq 9.7 x 10° 

63 Ferredoxin, 8Fe-8S( 00) 
53.1 taq 4.4 x 109 

64 Gelatin 
54.1 taq 

54.2 ·OR 

66 Glyeogen 
55.1 taq 

55.2 ·OR 

68 Heme-peptlde 
56.1 eaq -

61 Hemoglobin 
57.1 eaq 

57.2 R· 

68 Heparin 
58.1 eaq-

58.2 ·OR 

3.4 X 1010 

6.4 X 10)0 

9.1 X lOtO 

-1.1 X 107 

1.5 X loti 

1.6 X 10 10 

4.3 X 1010 

7.6 X 10 10 

2.2 X 107 

3.7 X 108 

69 Heparin, N-desultated 
59.1 eaq- 1 X 107 

10 

1.4 

1.4 

'-7 

7.1 

-1 

5.97 

6.0 

6.2 

6.1 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

'Y-r . 

p.r. 

p.r. 

p.r. 

Comment Ref. 

P.b.k.; (vesieles); c.k. with Fe(CN)n 1- or SCN- gave 78A096 
same Ie. 

D.k.; concn. 5 X 10-2 mol L- 1 110586 

D.k. at 100 nm; melanin obtained by autoxidation of 86A227 
Dr.-dopa; melanin by enzymic oxidation gave Ie = 0.6 
x 10~ and natural sepia melanin gave Ie = 1 x 10°; 
based on monomer unit of 150. 

N 20-satd. soln.; obs. absorbance changes of melanin 86A227 
obtained by autoxidation of dopa; based on monomer 
unit of 160. 

D.k. at 720 nm as well as at 420 nm (protein); 82A3S9 
-100% efficiency; 2Fe-2S. oxidized protein from 
parsley in Ar-satd. soln. contg. 0.1-0.2 mol L -I tert.-
BuOH and NaCI0 4 . 

D.k. at 700 nm in Nz-purged soln. contg. 1 mol L -I 81A279 
te,t-BuOH and 0.01 mol L -1 phosphate: spinach 
ferredoxin; further redn. Ie = 8.3 X 102 8- J was obs. 

D.k. at 720 nm as well as at 420 nm(protein); "·100% 82A359 
efficiency; 8Fe-8S oxidized protein from C. 
pasteurianum in Ar-satd. soln. contg. 0.1-0.2 mol 
L -I tert.-BuOH and NaC10 4. 

D.k. at 720 nm, the intermediate which is formed 
decays to 8-Feox .,red. with Ie = 1.1 x 10:1 S-1 

D.k. at 720 nm; at pH 11.12 Ie = 2.6 X 1010. 

C.k. with SCN-; reference rate not given; mol. wt. 
100,000; unpubl. data of E.M. Southern and J.V. 
Davies 

79A400 

673005 

683007 

D.k. at 650 nm in deaerated soln.; based on repeating 79A298 
unit concn. 

C.k., based on repeating unit concn.; degree of 
polymerization 3000; reI. to h( ·OH + SCN-). 

D.k.; cytochrome C deriv.; p.b.k. gave Ie = 1.0 X 
1011. 

D.k. at. 700 nm in soln. contg. 0.1 mol L -1 MeOH 
and 0.1 mol L -I NaCI; p.h.k. at 462 nm gave Ie = 
5.4 X 10 10. 

C.k. in soln. contg. 1 mol L -I K1I2P0 1 and 1% 
hemoglobin (1.55 ,.< 10--r; mol L -I tetramer); reI. to 
Ie(Ho + EtOH). 

D.k.; rate calcd. per hexose unit: Ie = 1 X 107 for 
desulfated heparin. 

C.k.; conen. of poly anion in hexose units; reI. to 
Ie( ·OH + SCN-). 

D.k.; rate calcd. per hexose unit. 

79A298 

721003 

78A471 

761034 

84A463 

103081 

703081 

703081 
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T AALE 10. Rate constants for reactions in heterogeneous systems-Continued 

No. Radical 

69 Heparin, N-desulfated-Continued 
59.2 ·OH 8.0 X 108 

60 a-Hexadeeyl-w-hydroxypolyoxyethylene 
60.1 Ho 1.4 X 108 

60.2 oOH 2.6 X 100 

61 Hexadeeylpyrldlnlum ehlorlde 
61.1 flaq - 6.2 x 10° 

82 Hp'YAdpf'.ylt.plnuI!t.hyIAnnnnnlurn bpornldo 

62.1 ell.q <9 x IOn 10 

Method 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

Comment Ref. 

C.k.; concn. of poly anion in hexo!lfO unit.R; rf!1. t.o 103081 
k(oOH + SCN-). 

C.k. with Ag+ in N20-contg. soln.; obs. Ag2 + at 3]0 78A245 
nm; reI. to k(oH + Ag+). 

C.k. with micelles; rate per tensidej reI. to 1:(00H + 
SCN-). 

O.k.; in lecithin vesicles 

O.k. at. 600 nm in soln. contg. 0.1 mol L -1 MeOH; 
concn. 5 ;< 10-2 mol L -I. 

18A245 

78A096 

710586 

68 High-potential Iron-8ulfur protein (Chromatlum vlnosum D), oxldbed 
63.1 en.q - 1.7 x 10 10 -7 p.r. D.k. at 720 nm as well as 420 nm (Chromatium v. 

high potential Fe-S protein); ·-50% efficiency; Ar
satd. soln. contg. tert-BuOH and NaCI0 4 • 

82A359 

84. H1sh-poi:entlal tpon-lIulf'up ppoteln (Ch .. orna.tlurn vlnollurn D), reduced 

64.1 flaq- 2.1 X 10 10 -7 p.r. O.k. at 720 nm as well as 420 nm(Chromatium v. 82A3S9 
. high potential Fe-S protein); -50% efficiency; Ar

satd. soln. contg. tert-BuOH and NaCI0 4 • 

66 Hyalul'onle add 
65.1 ellq 

65.2 ·OH 

66 Hyalul'onle aeld, sulfated 
66.1 e&(I- 1.7 X 107 

66.2 oOH 6.0 X 108 

6'1 Inunn 
67.1 ellq -·1.3 X 107 

67.2 ·OH 4.5 X 108 

88 Iaocltra.tc dch;ydrogena.l!le 

68.1 ell. 'I 4 X 10 10 

68.2 oOH 1.7 X 10 10 

69 Keratan 8ulfate 
69.1 e&,! 3.0 X 107 

69.2 oOH 7.8 X 108 

'10 Laeease 
70.1 ell.q 1 X 1010 

8.5 X 10 10 

70.2 oOH -1 X 10 10 

'11 Laetate dehydrogenase 
71.1 eaq 2.4 X lOll 

71.2 ·OH 2.1 X lOll 

'13 Lamlnarln 
72.1 eaq 
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7 

7 

7 

6.0 

6 

6.0 

7.2 

7.2 

p.r. 

p.~ 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

O.k.; rate calcd. per hexose unit. 703081 

C.k.; concn. of poly anion in hexose units; reI. to 680352 
k(oOH + SCN-). 703081 

O.k.; rate calcd. per hexose unit. 703081 

C.k.; concn. of polyanion in hexose unitsj reI. to 703081 
k(oOH + SCN-). 

O.k. at 650 nm in deaerated soln.; based on repeating 79A298 
unit concn. 

C.k.; based on repeating unit concn.; degree of 79A29S 
polymerization 24; reI. to k(oOH + SCN-). 

O.k. at 650 nm. 82A318 

P.b.k. at 310 nm in soln. contg. N20; enzyme from 82A318 
pig heart. 

D.k.; rate calcd. per hexose unit. 710067 

C.k.; reI. to k(·OH + SCN-). 710067 

O.k. at. !lOO-700 nm. R2A422 

O.k. at 550 nm; contains 4 Cull ions; d.k. of Cull at 721003 
610 nm gave k = 1.5 ;( lOR. 

Transient adduct obs. in soln. contg. 0.01 mol 1..- 1 82A422 
potassium phosphate; addn. followed by Cu2 + redn.; 
complex kinetics. 

O.k. at 650 nm; 48 amino acids per tetramer 771132 

P.b.k. at 340 nm in N20-satd. soln. contg. 3.1-12.6 X 771132 
10-6 mol L- I tetramer. 

O.k. at 650 nm; based on repeating unit concn. 79A298 
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TABLE 10. Rate constants for reactions in heterogeneous systems-Continued 

No. Radical Ie (L mol- 1 8- 1) pH Method Comment Ref. 

TI Lamlnarln-Continued 
12.2 ·OH 4.0 X 108 p.r. C.k.; based on repeating unit concn.; degree of 19A298 

polymerization 30; reI. to k(:OH + SeN l 

18 Lysine vasopressin 
73.1 e,.q - 1.2 X 10 10 -6 p.r. O.k., as well as p.b.k. at 420 nm in unbuffered soln. 141102 

contg. 0.4 mol L -I tert-BuOH. 

73.2 H· 8.0 X 10° 1.2 p.r. P .b.k. at 340 nm in soln. contg. 1 mol L -I tert-BuOH 741102 
and 3 x 10-.1 mol L -I LVP, and HClO .. ; transient 
attributed to H adduct of phenylalanine. 

13.3 ·OH 1.4 X 10 10 -6 p.r. P.b.k. at 325 n~ in unbuffered soln. contg. 2 x 10- 4 741102 
mol L -I LVP. 

14 Lysoleelthln 
74.1 eaq 3.8 X 106 Micelles. 110036 

16 Lysolyme 
15.1 eaq 

- 4.6 X 1010 4.3 p.r. O.k. at 550 nm in Ar-satd. soln. eontg. 10-8 mol L- 1 18A051 
8.4- phoBpha.ie buffer a.nd 0.4. mol L -I tort-SuOH; mol. 

wt. = 13,960. 

3.1 x 1010 1.4 p.r. O.k. at 720 nm as well as p.b.k. at 420 nm; concn. 693039 
0.8 mg/mt. 

5.2 X 1010 5.6 p.r. O.k. at 650 nm; mol. wt: 15,000. 680683 

7.5 x 10 10 6.2 p.r. O.k. at 720 nm; mol. wt. 15,000; at pH 11.8 Ie = 8.3 673005 
x IOU. 

76.2 -OH 4.9 x 1010 7 p.r. P .b.k. at 350 nm. 693039 

3.4 x 10 10 7 C.k.; reI. to k(oOH + tert-BuOH). 693039 

5.2 X 10 10 6.6 p.r. C.k.: mol. wt. 15,000: Ie is upper limit: reI. to k(oOH 680683 
+ SCN-). 

1e Methemel'ythl'ln 
16.1 eaq 

- 2.0 X 10° 8.2 p.r. O.k. at 650-600 nm in 1% tert-BuOH soln.j 79A204 
Methemerythrin from P. gouldii; Ie = 3.0 X 10° for 
Methemerythrin from T. pyroides. 

11 Methemoglobin 
71.1 eaq 

- 1.6 X 10 10 6-7 p.r. Obs. change in absorption at 659 nm in soln. contg. 78A411 
1 mol L -1 MeOH and Inositol hexakisphosphate. 

4.2 X 10 10 6.2 p.r. O.k. at 600 nm as well as p.b.k. at 430/ 436 and 440 761034 
nm in Ar-satd. soln. eontg. 0.1 mol L -1 NaClj calcd. 
for tetramer. 

6.S x 1010 6.8 p.l'. D.k. 'at, 575 nm in 501n. contg. terl-BuOH; calcd. for 761137 
tetramer. 

5.8 X 10 10 7.3 p.r. O.k. at 650 nm as well as p.b.k. at 435 nm in soln. 743170 
contg. 0.1 mol L -, MeOH and 3 X 1O-:l mol L -1 

phosphate bufferj pH dependent. 

18 Methemoglobin allde 
78.1 e&q - 4.4 X 10 10 6.2 p.r. D.k. at 700 nm in soln. contg. 0.1 mol L -I NaCI and 761034 

0.1 mol L -I MeOH; p.b.k. at -ilS nm gave Ie ,..,.,. -t.l x 
10 10 . 

19 Methemoglobin eyanlde 
79.1 e&q 4.7 X 10 10 6.2 p.r. O.k. at 700 nm in soln. contg. 0.1 mol L -I MeOH 761034 

and 0.1 mol L -1 NaCI: p.b.k. at 438 nm gave k = 
3.7 X 1010. 

80 Metmyoglobln 
80.1 eaq 

- 2.5 X 1010 7.0 p.r. O.k. in Ar-satd. soln. contg. 0.02 mol L- 1 tert-BuOH. 83A074 

3.1 x 1010 7.3 p.r. O.k. (ferriMb) in Ar-satd. soln. contg. 0.1 mol L- 1 82G011 
tert-BuOH. 

6.0 X 10 10 8.2 p.r. O.k. at 500-600 nm in 1% tert-BuOH. 79A204 

2.5 x 10 10 6.8 p.r. D.k. at 575 nm in soln. contg. tert-BuOH. 761137 
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TARLE 10. Rate constants for reactions in heterogeneous systems-Continued 

No. Radical Ie (L mol- 1 S-I) pH Method Comment Ref. 

so Mettnyoglobln-Contin uod 
4.3 X 10 10 6.1 p.r. D.k. at 650 nm as well as p.h.k. at. 435 nm. pH 143170 

dependent. 

80.2 -OH ~8 x 109 1.3 p.r. D.k. at 560 nm in N 2 0-satd. soln. 82G011 

81 Metmyohemerythrln 
81.1 tat{ 4.5 X 109 8.2 p.r. D.k. in 1% tert-BuOH soln.; substrate from T. 19A20-i 

pyroides. 

82 Monomethlonln-eulfoxldehymotl'ypeln 
82.1 -OR 3.1 X 1010 6.9 'Y-r . C.k.; rel. to k(-OH + RNO). 173021 

88 Myoglobin 
n.l "aq - 1.6 x 10 10 7.0 p.r. D.k. in Ar-Go,td. Goln. contg. 0.02 mol L-J tert-BuOY. S3AO,." 

1.3 X 10 10 -7 p.r. D.k. at 650 nm in soln. contg. tert-BuOH. 16A256 

84 G-Nltl'oanthl'aeene 
84_1 

(t"'1 
- o "'- 10 10 10 p.r. D.k. o.t 600 nm in eTAB micelles (O.OS mol L -I); Ie 161074 

= 1.5 X 10° in SDS micelles (0.1 mol L -I) and 4 x 
109 in SDS with 0.2 mol L -I Na2S0 .. added. 

86 Nltroehymotrypaln 
85.1 'OH 3.7 X 10 10 6.9 'Y-r . C.k.; reI. to k('OH + RNO). 173021 

88 Nltrohexane 
86.1 eaq 4 x 101) p.r. D.k. at 600 nm in micellar soln. 161104 

81 Nltl'opyrene 
87.1 eaq 2.2 x 101) p.r. D.k. at 600 nm as well as p.b.k. at 420 nm in 771148 

micellar soln. (PEO type). 

88 Oxydlaeetyldeuteroperoxldaee 
88.1 eaq 4 X 10 10 7.4 p.r. D.k. at 600 nm and 420 nm as well as p.b.k. at 370 8lA326 

nm in soln. contg. 10-:\ mol L -1 phosphate buffer, 
0.1 mol L- 1 tert-BuOH. 

89 Oxymyoglobin 
89.1 eaq 4 X 10 10 7.4 p.r. D.k. at 600 nm and 410 nm as well as p.b.k. at 450 81A326 

nm in soln. contg. 10-3 mol L - J phosphate buffer 
and 0.1 mol L -I ten-BuOB. 

89.2 'OB -1 x 109 1.5 p.r. 79A371 

90 Oxytoeln 
90.1 eIL't 9 x 109 -6 p.r. D.k. at 720 as well as p.b.k. at 420 nm in unbuffered 741102 

soln. contg. 0.2 mol L- 1 tert-BuOH. 

90.2 H- 8.9 x 109 1.2 p.r. P.h.k. at 340 nm in soln. contg. 1 mol L- 1 tert- 141102 
BuOB, 3 x 10- 4 mol L -1 oxytocin and HCI0 4; 

transient attributed to RS- radical from cystine. 

90.3 -OB 1.3 x 10 10 -6 p.r. P.b.k. at 330 nm in unbuffered soln. contg. 10-·j mol 741102 
L -I substrate. 

91 Papain 
91.1 eaq 

- 4.1 X 10 10 6.4 p.r. D.k. at 700 nm in soln. contg. isobutyl alcohol. 723042 

91.2 -OB 4.1 X 10 10 6.4 p.r. P.b.k. at 310-~50 nm. 723042 

91 Phenothiazine, eonJugate aeld 
92.1 eat{ - <1 X 109 p.r. In SDS micelles. 761104 

93 Platinum 
93.1 eaq 

- 1 X 101) 5 p.r. In colloidal Pt hydrosol stabilized by citrate ion. 82N052 

94 Polyaerylate Ion 
94.1 -OB -3.5 x 108 8.2 p.r. C.k. with RNO and SCN-j k depends on chain 731095 

length; at mol. wt. 9 x 10~ k = (1-3) X 108 as pH 
varies 2 ~ 8. 

96 Polyadenylle aeld 
95.1 eaq 2.5 X 101'1 7 p.r. D.k.; mol. wt. 2 X 10[,; Ie per base unit. 710375 

96.2 -OH 9 x 108 '1 p.r. P.b.k.; e340 = 2960 L mol- J em-I. 731071 
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TAALF: 10. Rate constants for reactions in heterogeneous systems-Continued 

No. Radical 

06 Polyadenylle add-Continued 
3.9 x 108 

Oft Polyadenylle + urldylle aeld 
96.1 eaq 1.3 x 108 

96.2 ·OH 

V7 Polybrene 
97.1 ·OH 

VS I"olycytldyllc acid 

98.1 ·OH 

gO Polyethylene oxide 

5 x 10~ 

1.2 x 109 

99.1 'OH ~3 x 108 

~5.8 X 107 

100 Poly(ethylenesulfonate) Ion 
100.1 ea.q - 4.3 x 107 

100.2 ·OH 1 x 108 

101 Poly-L-lyslne 
101.1 eaq 

5.0 X 109 

102 Poly(methaerylle aeld) 
102.1 'OH 2 x 108 

7.3 

7 

7 

7 

7 

7.3 

2-4 

]03 Polyoxyethylene(7.1i) "..nonylphenyl et.hep 
103.1 'OH 8.8 x 1011 

104 Polyoxyethylene(O), nonylphenyl ether 
104.1 eaq - 1.7 x 107 

106 Polyoxyethylene(10) p-nonylphenyl ether 
105.1 'OlI 7.7 x 109 

106 Polyoxyethylene(16), nonylphenyl ether 
106.1 e,,'1- < 1 x 10° 10 

107 Polyoxyethylene(20) p-nonylphenyl ether 
107.1 ·OH 1.5 X 10 10 

108 Polyoxyethylene(80) "..nonylphenyl ether 
108.1 'OH 2.5 X 10 10 

109 Polyoxyethylene sorbitan monolaurate 
109.1eaq - <lxl07 7 

110 Poly(styrenesulfonate) Ion 
110.1 ea.q - 3.6 X 107 

110.2 ·OH 5.3 x 108 

Method 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

"Y-r . 

"Y- r . 

p.r. 

"Y-r. 

"Y-r. 

p.r. 

p.r. 

p.r. 

Comment 

C.k., rat.e in t.erms of nud"otide conen., aJ!!o 
measured at pH 4.6, 5.9, and 6.3; reI. to k(·on + 
SCN-). 

D.k.; mol. wt. 5 x lOl;; k per base unit. 

P.b.k.; E:U;() = 1630 L mol- I cm-J. 

C.k.; based on monomer units; reI. to k(oOH + 
C6 HsOH). 

P.b.k. at 425 nm; E = 780 L mol- 1 em-I; mol. wt. 
> 105

. 

Ref. 

680~45 

710375 

731011 

86A034 

84A385 

731071 

C.k.; k depends on conen. and mol. wt. of polymer; n 731046 
460, Ir: - 2 X lOll with decreasing n; based on 

monomer concn.; reI. to ferrocyanide or 1-; reI. to 
k(oOH + Fe(CN)6"-)· 

C.k.; k based on monomer unit; varies with chain 700394 
length; concn. lO-4-10-:~ mol L -I; reI. to k(oOH + 
RNO). 

C.k. with cysteamine; mol. wt. 6,000; k based on 690088 
monomer unit of mol. wt. 44; reI. to k(oOH + SCN-). 

D.k. 

C.k.; concn. in monomer units; reI. to k(oOH + 
SCN-). 

680352 

680362 

D.k. at 650 nm; Ir: obs. at 10-83 °C; concn. 10-1; mol 78A385 
L- J . 

D.k. at 720 nm {hydro bromide); conen. based on 
equivalent negative sites. 

682104 

C.k.; at pH 7-8 k = 8 X 10f!; reI. to k(·OH + SCN-). 80A121 

C.k.; reI. to k(oOH + RNO). 

C.k.; reI. to k(oOH + RNO). 

D.k. 'lot. 600 nm in !'oin. ('ont./!:. 0.1 mf'i L -I MeOH: 
concn. 5 x 10-:.! mol L - I. 

C.k.; reI. 1" k(·OH + RNO). 

C.k.; reI. to k(oOH + RNO). 

D.k. 

D.k. 

P.b.k. at 340 nm. 

84U043 

770036 

84U043 

7105R6 

84U043 

84U043 

733013 

680352 

86A034 
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TABLE 10. Rate constants for reactions in heterogeneous systems"'-Continued 

No. Radical 

110 Poly(styrenesultonate) lon-Continued 
3.3 x 108 

III Polyurldylle aeld 
111.1 fi"q - 7.5 X 108 7 

111.2 H- 7 x 108 2,3 

111.3 -OH 1.5 x 10° 7 

1.3 x 10° 7 

1.4 x 10° 7 

111 Poly(vlnyl aleohol} 
112.1-0H 9.2 x 10 10 

111 Poly(vlnyl phthalate) 
113.1 e"q- -2.4 X 107 

114: PolyvlnylpyrroUdlnone 
114.1 fiaq 3.9 X 107 

114.2 ·OH 2.0 x 108 

1.8 X 108 

5 X 10' 7 

116 Protamine sulfate 
115.1 eaq- 5.5 x 10° 

118 Protoporphyrin IX-Myoglobin eomplex 
116.1 eMt 

- 2.0 X 1010 7.0 

117' Pyrene 
117.1 el\q- 7 x 10' 

1.5 X lOll 

1.2 X 10 10 

9 X 108 5.4 

1.2 X lOll 

1.1 X 10 10 

117.2 ·OH 1.7 X 109 

118 I-Pyrenp.but.Yl"ate Ion 
118.1 e"q 1.5 x lOP 

118.2 ·OH 7.5 X 109 

119 1-Pyreneearboxaldehyde 
119.1 eaq - 6 X 107 

110 Pyrenesultonate Ion 
120.1-0H 5.6 X 10° 
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Method Comment 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

"I-r . 

p.r. 

p.r. 

C.k.; conen. in monomer 'mite; reI. t.o A:(-OH + 
SCN-). 

D.k.; mol. wt. 2 X 105; Ie per base unit. 

P .h.k. at 385 nm in soln. contg. 0.1 mol L -I terf.. 
BuOH and HCIO" 

P.h.k. at 380 nm, concn. 60 mg L -1. 

P.b.k. at 390 nm; £380 = 920 L mol-Jcm- I . 

C.k.; rate per base unit; reI. to A:(-OH + SCN-). 

C.k. in oxygenated 80In.; reI. to #I(-OH + RNO). 

Concn. dependent, 1·20 X 10-s'mol L - t. 

Ref. 

RR0352 

710375 

84A304 

82G251 

731071 

690571 

82G220 

751157 

751157 

p.r. C.k.; mol. wt. 16,000; reI. to A:(oOH + SON-). 81A296 

p.r. D.k. at 350 nm in N20.satd. soln. 81A29S 

p.r. P.h.k. at 400 nm, as well as c.k. with RNO; k varies 700394 
with chain length - 2 X 108 (2000 to 100, concn. 
10-"-10-3 mol L -I) and is per monomer unit. 

p.r. D.k. at 720 nm (concn. hased on equivalent negative 682104 
sites) 

p.r. D.k. fn Ar-satd. soln. contg. 0.02 mol L -J terf..BuOH. 83A074 

p.r. D.k. in lecithin vesicles 78A096 

p.r. D.k.; solubilized in dioctadecyl dimethyl ammonium 78A264 
chloride vesicles. 

p.r. D.k.; solubilized in lecithin vesicles; concn. 78A264 
dependent. 

p.r. D.k. at 600 nm as well as p.b.k. at 495 nm in PEO 771148 
micelles; Ie = 4 X 101<1 in CTAB-PEO micelles. 

p.r. P.b.k. at 493 nm in CTAB soln. (0.2 mol L- 1
), Ie 751017 

concn. independent. 

p.r. D.k. in polyoxyethylene(23)dodeeanol Boln.; Ie = 3.3 731004 
x 10 10 in eTAB soln.; It <: 5.0 x 107 in SDS soln. 

p.r. P.b.k.; 5 X 10-6 mol L -1 pyrene in 2 X 10-3 mol 78A096 
L -I distearoyl lecithin (vesicles); above 55°C Ie = 
6.4 X 1010; Ie is concn. dependent. 

p.r. D.k. at 600 nm as well as p.h.k. at 495 nm in PEO 7il148 
micelles. 

p.r. P.b.k.; 10-1 mol L- J PBA in 2 X 10-3 mol 1 .. - 1 78A096 
distearoyl lecithin (vesicles); above 55 °0 Ie = 2 X 

1010. 

p.r. D.k. in lecithin vesicles. 78A096 

p.r. P.b.k.; 10-" mol L -1 pyrenesulfonic acid in 2 x 78A096 
lO-3 mol L- J distearoyl lecithin (vesicles); at 55 °0 Ie 
= 1.4 X 1010. 
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TABLE 10. Rate constants for reactions in heterogeneous systems-Continued 

No. Radical Ie (L mol- 1 8- 1) pH Method Comment Ref. 

111 10-(I-Pyrenyl)dodecanoate Ion 
121.1 e ... q - 1.3 x 10° p.r. D.k. at. 600 nm as well as p.h.k. at. 40S nm in PEO 111148 

micelles. 

122 Rennin 
122.1 0 0H 2.1 x 10 10 6.4 X-r. Effects of methanol, malonate, glycerol, ethanol, 733030 

glycylglycine, formate, glucose and adenine on 
enzyme inactivation. 

128 Retinal 
123.1 eaq 

- 2.9 x 10° p.r. D.k. at 650 nm; soln. cant. 4 X 10-2 mol L -1 Triton 85BU9 
X-100; in CTAB, Triton X-100 + CTAB, and Triton 
X-lOO + SDS, Ie = 75, 16 and 1.7 x lOn, resp. 

124: Riboflavine blndlnK protein 
124.1 eaq 

- 1.4 X 10 10 7.0 p.r. D.k. as well as p.b.k. in soln. contg. 0.5 mol L- 1 83R049 
tert-BuOH and borate and phosphate buffer; products 
are flavin semiquinone and disulflde radical. 

J.lIo Ribonuclease 
125.1 eat( 2.1 X 1010 4.3 p.r. D.k. at 550 nm in Ar-s~td. soln. contg. 10-3 mol L- 1 78A057 

8.5 phosphate buffer and 0.4 mol L - I teTt-BuOH; mol. 
wt. 12,640. 

1.0 x 10 10 7.1 p.r. U.k. 723079 

1.3 X 10 10 6.8 p.r. D.k. at 720 nm. 673005 

125.2 Ho 1.5 x 10 10 2.2-6.7 p.r. P.b.k. 723094 

125.3 0 0H 2.4 x 10 10 -7 p.r. P.b.k.; at pH 3.5 and 5.6 Ie = 3.6 X 10 10 and 1.9 X 723079 
1010, resp. 

2.6 X 1010 p.r. C.k. with SCN- at 20 and 60° C., resp.; mol. wt. 683007 
13,683; reference rate not given; at 60°C Ie = 5.2 X 
1010. 

126 Rlbonuclease-S-peptlde 
126.1 Ho 9.9 x IOn 6.6 p.r. P.b.k. at 320 nm in soln. contg. 0.1 mol L- 1 teTt- 731028 

BuOH and HClO" or 0.3 mol L -I H2PO" -j at pH 2.2 
Ie = 6.9 X lOll. 

12'1 Rlbonuclease-S-proteln 
127.1 Ho 1.5 X 10 10 2.2,6.6 p.r. P.b.k. at 380 nm (pH 2.2) and 335 nm (pH 6.6) in 731028 

soln. contg. 0.1 mol L -I teTt-BuOH and HCI0 4 or 0.3 
mol L -I H2P0 4-. 

128 Ribonucleic aeld 
128.1 clIoq 

- 3.1 >< 1O{) 6.6 p.r. D.k. at 650 nm in :loin. contg. 10-2 mol L- 1 gluco:le. 78A153 

128.2 0 0H 9.3 X 108 7 'Y- r . C.k.; reI. to k(°OH + RNO). 80A313 

1.9 X 10{) 6.5 'Y-r . C.k.; reI. to k(°OH + RNO). 690580 

129 Starch 
129.1 0 0H 2.9 X 107 6.5 'Y-r. C.k.; cornstarch; reI. to k(°OH + RNO). 690580 

2.5 X 107 6.5 'Y- r . C.k.; waxy starch; reI. to k(°OH + RNO). 690580 

130 Stellacyanln 
130.1 eaq 

- 2.3 x 10 10 p.r. D.k. in Ar-satd. soin. cont-g. 10-1) mol L- I Cu(JI)- 731145 
protein and 0.1 mol L -I tert-BuOH. 

181 SubtUlsln 
131.1 e8.q 

- 1.8 X 10 10 7.3 p.r. D.k. at 600 nm in soln. contg. 10- 1 mol L - 1 tert- 761012 
BuOH; subtilisin Novo does not contain sulfide 
bridges. 

132 Subtlllsin BPN' 
132.1 eaq 

- 2.1 X 10 10 f.p. D.k. 82R106 

133 Superoxlde dlsmutase 
133.1 eaq 

- 1.3 X 10 10 7.2 p.r. D.k. at 650 nm; bovine enzyme; Ie = 1.5 X 10 10 for 743081 
human enzyme. 
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TABLR 10. Rate constants for reactions in heterogeneous systems-Continued 

No. Radical Ie (L mol- 1 s-l) pH Method Comment Ref. 

133 Superoxlde dlsmutase-Continued 
-1.1 X 10 10 -7 p.r. D.k. at 600 nm in soln. contg. 0.01. mol L -1 sodium 721007 

formate. 

133.2 H· 2.1 x 10 10 3.5 p.r. P.b.k. at 330 nm in N 2-deaerated soln.; bovine 7430111 
enzyme; Ie = 2.0 X 10\() for human enzyme. 

133.3 ·OH 5.3 x 1010 7.2 p.r. P.b.k. at 330 nm; rate for bovine enzyme; human 743081 
enzyme gave Ie = 4.6 X 10 10

• 

184: 1,2,4:,6-Tetraeyanobenzene 
134.1 eaq- 7.8 X 10 10 p.r. D.k. at 600 nm in CTAB or DTAC (4.2 x 10 10

) 76110 .. 
micelles or SDS (2.6-3.0 X 1010). 

136 TransfeJ'l'ln, dleobaltle eomplex 
135.1 I'aq- 1.6 x 108 p.r. Calcd. from fraction Co(III) reduced (obo. Dot f60 nm) 82A086 

and model including competing reactions, in 0.1 mol 
L -1 tert-BuOH. 

136 Transferrin, dleuprle eomplex 
136.1 eaq 2.3 X lOIS p.r. Calcd. from fraction CU(lI) reduced (obs. at 435 nm) 82A086 

and model including competing reactions, in 0.1 mol 
L -1 tert-BuOH. 

IS" Tranaf'crpln, dlf'cpple eontplex 

137.1 I!aq- 6.1 X 107 9 p.r. Cakd. from fraction Fe{III) reduced (obs. at 470 nm) 82A086 
and model including competing reactions, in 0.1 mol 
L -I tert-BuOH. 

188 Transferrin, dlmanganle eomplex 
138.1 I!lI.q - 1.9 X 108 p.r. Ca\cd. from fraction Mn(JJI) reduced (obs. at 420 nm) 82A086 

and model including competing reactions, in 0.1 mol 
L - 1 tert-BuOH. 

189 Triton X-IOO 
139.1 e"'q - -5 X 106 2% micellar soln. 83N014 

139.2 ·OH 3.5 x IOU p.r. 2% micellar soln.; Ie = 6.4 X 101) in 10% soln. 81N146 
83NOl4 

14:0 Trypsin 
140.1 ea'l - 3.0 X 10 10 6.0-8.5 p.r. D.k. at 550 nm in Ar-satrl. soln. contg. 10-a mol L- I 78A057 

phosphate buffer and 0.4 mol L -I tert-BuOH; mol. 
wt. = 24,000; at pH 4.2-5.0 Ie = 4.5 X 1010. 

3.9 X 10 10 7-10 p.r. D.k. 751080 

3.5 x 10 10 '~7 p.r. D.k. at 600 nm as well as p.b.k. at 430 nm. 713069 

140.2 H· 1.4 X lOll 3 e.d. Obs. enzyme inactivation; also decrease in abs. at 280 650068 
nm. 

140.3 ·OH 8.2 X 10 10 -7 p.r. P.b.k. at 330 nm, as well as c.k. with glucose. 713069 

141 Trypsinogen 
141.1 e/l.q 2.5 x 1010 -7 p.r. D.k. at 600 nm a.s well as p.b.k. at 430 nm. 713069 

141.2 ·OH ,1 X 1011 7.4 p.r. C.k.; obs. 330 nm abs.; reI. to k{·OH + glucose). 713069 

142 Uraell ollgonueleotlde 
142.1 e"q- 2.5 X 109 7 p.r. at pH ]2 Ie = 8 X lOll. 680316 

142.2 ·OH 4.3 x 101) 7 p.r. D.k. at 270 nm. 690571 

4.0 x 109 7 p.r. C.k.; rate calcd. per nucleotide base; reI. to k{·OH + 690571 
SCN-). 

14:3 Zlne-lnsulln complex 
143.1 eaq- -1 x 1010 6.6 p.r. D.k. at 550 nmi based on monomer conen. at pH 9.0 80A204 

Ie = ~4 x 109. 
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Tris, Tricine and Hepes buffers. Hicks, M.; Gebicki, J .M., 
FEBS Lett. 199: 92-4 (1986) 

86G077 Reactions of eaq in the radiolysis of aqueous solutions 
of ethanol. Maiboroda, V.D.; Maslovskaya, L.A.; 
Kovalenko, N.I.; Petryaev, E.P., High Energy Chern. 20: 18-
22 (1986) Translated from: Khim. Vys. Energ.20: 22-6 (1986) 

86G256 Pulse radiolysis of aqueous solutions of monovalent 
copper. Sukhov, N.L.; Akinshin, M.A.; Ershov, B.G., High 
Enngy Ohr:m. 20; 303-6 (1986) T.-anala.ted from; 1(him. VY3. 

Energ.20: 392-6 (1986) 

86N187 Effect of micellar media on the electron-transfer reac
tion between benzylviologen and quinones. Hubig, S.M.; 
Dionne, B.C.; Rodgere, M.A.J., J. Phyo. Chern. 90: 6972-8 

(1986) 

86R158 Purine and its analogues and radiation damage in 
Bacillus megaterium spores. Powers, E.L., Int. J. RadiaL 
BioI. Relat. Stud. PhllB, , Chem. Med.50: 983-93 (1986) 
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dihydroxypyrimidines as model compounds for uracil, thy
mine, and cytosine. Novais, H.M.; Steenken, S., J. PhYI. 
Chem. 91: 426-33 (1987) 

81 A041 Pulse radiolytic investigations of aqueous solutions of 
methoxybenv.ene cation radirals: The effect of colloida.l 
R110 Z' Brandys, M.; Sassoon, R.E.; Rabani, J., J. Phlls. 
Chem. 91: 953-1>2 (1987) 

87 A04.5 Reactivity of the hydrated electron and the hydroxyl 
radical with boric acid in aqueous solutions. Buxton, G.V.; 
Sellers, R.M., Radiat. Phys. Chem.29: 137-40 (UJ87) 

87 AI08 Intermolecular H-abstradion of thiyl radicals from 
thiols and the intramolecular complexing of the thiyl radi
cal with the thiol group in 1,4-dithiothreitol. A pulse 
radiolysis study. Akhlaq, M.S.; von Sonntag, C., Z. Na.tur
/orsch., C, Biosci.42C: 134-40 (1987) 

87 A220 KJnetics of one-electron oxidation by the cyanate ratii
cal. Alfasai, Z.B.; Huie, R.E.; Mosseri, S.; Neta, P., J. PhllB. 
Chern. 91: 3888-91 (1987) 

87A231 Pattern of UtI radical reaction with 6- and 9-
substituted purines. Effect of substituents on the rates and 
activation parameters of the unimolecular transformation 
reactions of two 'isomeric OH adducts. Vieira, A.J.S.C.; 
Steenken, S., J. PhY(J. Ohern. 91; 4138-44 (198'7) 

87 A90! Radiation chemistry of high temperature water. Bux
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87 A902 Buxton, G.V., Unpublished data (Deposited in the 
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87 A903 Elliot, A.J.; Geertsen, S.; Buxton, G.V., Unpublished 
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~7 A9Ul) Rate constants for som(' oxidations of S(IY) by radi
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14. Indexes to Tables 5·10 

14.1. Molecular Formula Index 

The Index refers to the entry numbers In Tables 5-10. The 
dlglt(s) before the period Indicate the table number and the 
digits following the period Indicate the entry number within the 
table. Thus, 6.1 is the Ifrst entry in TabJe 6. 

Ag + Silver(I) ion 6.1, 7.1, 8.1 
AgH6N 2 + Diamminesilver{I) ion 6.2, 8.2 
AIHaOa Trihydroxyaluminum(IIl) 6.9 
AJH40 4 - Aluminate(III) ion 6.10 
Am3 + Amerkium(lll) ion 6.15,8.3 
Am02 + Dioxoamericium(V) ion 6.16 
Am022+ Dioxoamericium(VI) ion 6.17 
AsF 6 Hexafluoroarsenate(V) ion 6.20 
AsH02 Arsenous(III) acid 7.2, 8.4 
AsHOl- Hydrogen arsenate(V) ion 6.19 
&02 Arsenite(III) ion 6.18, 8.6 

As2F 802 2- Octafluorodi-f.L-oxodiarsenate(V) ion 6.21 
AuC14 - Tetrachloroaura.te(Ill) ion 7.3 
BF ,,- Tetrafluoroborate(lll) ion 6.25 
BHgOa Boric acid 6.23, 8.8 
BH4 - Tetrahydroborate(III) ion 8.7 
BH40 4 Borate ion 8.9 
Bl~H14 Decaborane(14) 6.24 
Ba + Barium ion 6.26 
Br - Bromide ion 7.4, 8.10, 9.1 
RrCoH1GNr;2+ PFmta.ammine(hromo)(!ob:~lt(III) ion 

6.94,7.25 
BrHO Hypobromous acid 8.12 
BrH lsN sRu2+ Pentaammine(bromo )ruthenium(IlI) 

ion 6.409 
BrO- Hypobromite ion 6.29, B.", 9.2 
Br02 Bromine dioxide 5.6 
Br02 - Bromite ion 6.30, 8.13, 9.3 
BrOa - Bromate ion 6.31,7.6,8.14,9.4 
BrO 4:- Perbromate ion 6.32, 8.15 
Br2 Bromine 6.27, 7.5 
Br2 - Dibromine radical ion 5.5 
Br2CoH12N4 + Tetraamminedihromocohalt(III) ion 

7.26 
Br2H12N4Rh + Tetraamminedibromorhodium(l1l) ion 

Br2Hg 
Bra
CBrF3 
CCIFa 
CC12F 2 
OC13F 
CC14 
OD02-

CFaI 
OHCIS 
OHD02 
OHDgO 
CRN 
CH02-

CH03-

6.391 
Mercury{II) hromide 6.236, 8.108 
Trihromine ion 6.28 
Bromotrifluoromethane 6.693 
Chlorotrifluoromethane 6.757, 7.287 
Dichlorodifiuoromethane 6.831, 7.321 
Trichlorofluoromethane 6.1474, 7.549 
Carbon tetrachloride 6.716, 7.270 
d-Formate ion 7.365 
Trifluoroiodometha.ne 6.1478 

Chloroform 8.741, 7.280, 8.442 
Formic acid-d 7.367 
Methanol-d3 7.433, 8.881 
Hydrogen cyanide 7.10, 8.20 
Formate ion 6.954, 7.364, 8.672, 9.75 
Bicarbonate ion 6.35, 7.9, 8.18 
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CH2Cl2 
CH212 
CH2N02-

CH2N2 
CH20 
CH20 2 
CH20 6S2

2-

CHaCl 
CHgCI02S 
CH31 
CH3NO 
CHaN92 
CH3N02-

CHgOgp2-
CHaOaS-
OHg0 4S
CH30 6S2 -

CHaS
CH4 

CH4N 20 
CH4N20 2 
CH4N2S 
CH4N2Se 
UH40 
CH4S 
OIIsN 
CH5NO 

Dkhlofomethane 6.833? 7.322, 8.528 
Diiodomethane 6.851 
ac",:'Nitromethane anion 6.1269, 8.1002 
Cyanamide 6.777, 7.291, 8.23 
Formaldehyde 6.952, 7.363, 8.671 
Formic acid 6.955, 7.366, 8.673 
Methanedisulfonate ion 8.877 
Chloromethane 6.7418, 7.281 
Methanesulfonyl chloride 7A31 
Iodomethane 6.1102, 7.407 
Formamide 6.953 
Nitromethane 6.1268,7A60 
Nitromethane radical ion(l-) 5.21.1 
Methylphosphonate ion 8.951 
Methanesulronate ion 6.1150, 8.879 
Methylsulfate ion 6.1226, 8.966 
Methanedisulfonate ion, hydrogen 8.878 
Methyl sulfide ion 8.967 
Methane 6.1149, 7.430, 8.876 

Urea 6.1496, 7.567, 8.1254 
Hydroxyurea 6.1083 
Thiourea 6.1457, 7.542, 8.1197 
Selellourea 6.1398, 7.513, 8.1147 
Methanol 6.1152, 7.432, B.880, 9.94 
Methanethiol 6.1151 
Mt: thy lamlm:: 0.1172, 8.905 

N-Methylhydroxylamine 6.1195 
O-Methylhydroxylamine 6.1197, 8.932 
Guanidine 6.1038 
Methylammonium ion 6.1173, 7A35, 

8.906 
N-Methylhydroxylammonium ion 6.1196 
O-Methylhydroxylammonium ion 

6.1198, B.933 
CH6N2 MethyJhydrazine 6.1192 
CH6Ng + Guanidine, conjugate acid 7.383 
CH7N2 + Methylhydrazinium ion 6.1193 
CH14CoNs0 2+ Tetraammineaquacyanocobalt(III) ion 

6.105 
CH15CoN6

2+ Pentaammine(cyano)cobalt(III) ion 
6.106, 7.42 

CH15CoN6S2+ Pentaammine(thiocyanato-N)cohalt(III) 
ion 6.111, 7.45 

CH16CoN50z2+ Pentaammine(rormato)cobalt(III) ion 

CNS
ON30 6-

CN40 S 
CO 
CO2 
C03

2-

CS2 
C2AgN2 
C2AuN2 
C2Cla0 2 
C2014 

6.121, 7.46, 8.52 
Mercury(I) cya.nide 8.106 
Cyanide ion 6.37, 8.21, 9.5 
Cyanate ion 8.24 
Thiocyanate ion 6.39, 7.12, 8.26, 9.6 
Trinitromethyl ion 6.1487a 

Tetranitromethane 6.1440, 7.534 
Carbon monoxide 6.33, 7.7, 8.16 
Carhon dioxide 6.34. 7.8. 8.17 
Carbona.te ion 6.36, 8.19 
Carbon disulfide 6.715, 7.269, 8.427 
Dicyanoargentate(I) ion 6.3 
Dicyanoaurate(IJ ion 6.22, 8.6 
Trichloroacetate ion 6.1472 
Tetrachloroethylene 6.1422, 8.1167 
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C2D30 2 - Acetate ion-d3 7.173 
C2F 30 2 - TriHuoroacetate ion 6.1476 
C2HBrCIF 3 l-Bromo-l-chloro-2,2,2-trifiuoroethane 

C2HC13 

°2HDsO 
02H03-

C2H04 
C2H2 
C2H2Br02-
C2H2CI02 -

C2H2Cl2 

6.678, 7.247 
Trichloroethylene 6.1473, 8.1217 
Etha.nol-ds R63B 

Glyoxylate ion 7.381 
Oxalate ion, hydrogen 6.1301, 8.1031 
Acetylene 6.5", 7.179, 8.259 
Bromoacetate ion 6.673, 7.244, 8.384 
Chloroacetate ion 6.721, 7.271, 8.'434 
1,2-Dichloroethylene 6.832 
tran,.,-1,2-Dichloroet,hylene 8.526 
Vinylidene chloride 6.1509, 8.1263 

C2H2F02 Fluoroacetate ion 6.940, 7.359, 8.665 
C2H2I02 Iodoacetate ion 6.1094 
CZH2N03 - Oxamate ion 6.1303 
CZH 20 2 Glyoxal 8.754 
CzH20 a Glyoxylic acid 6.1037, 7.382 
C 2H 20 4 Oxalic acid 6.1302, 7.466, 8.1032 

CZH3Br02 Bromoacetic acid 7.245 
C2H3CI Vinyl chloride 6.1508, 8.1262 
CzHaCI02 Chloroacetic acid 6.722, 7.272, 8.435 
CzH3ClaO 2,2,2-Trichloroethanol 8.1216 
CzHaCla0 2 Chloral hydrate 6.720, 8.432 
CzHaFaO 2,2,2-Trifiuoroethanol 8.1222 
()2HaI02 Iodoacetic acid 8.825 
C2HaN Acetonitrile 6.500, 7.176, 8.253, 9.33 
C2HaOz - Acetate ion 6.496, 7.172, 8.249, 9.32 
OzHsOzS- M~rca.ptoa.eeta.te ion 6.1452, 8.865 

C2HaOa - Glycolate ion 6.986, 7.377, 8.715 
CzHaOaS- Vinyl sulfonate ion 6.1512, 8.1265, 9.134 
CZH4 Ethylene 6.929, 7.353, 8.645 
CzI-l10dN02 + Glycinatocadmium{II) ion 6.49 
CZH4CuN02 + Glycinatocopper(II) ion 6.172 
C2H4D20 Ethanol- d2 7.349 
02II4INO lodoacetamide 0.1093 

CzH4NNi02 + Glycinatonickel(II) ion 6.316, 8.149 
CZH4N02 - Glycine, negative ion 6.982, 8.712, 9.78 
C2H4.N2 Aminoacetonitrile 7.201 
CZH4N20 Z Oxamide 6.1304 
CZH4N4 Dkyandiamide 6.834,7.323,8.529 
C2H40 Acetaldehyde 6.491, 7.169, 8.243 

CzH.tOZS 
C2H40 a 
C2H5Br 
C2H5BrO 
C2H5Cl 
C2H5CIO 
CZH5CI02S 
CzH5I 
C2HSNO 

Ethylene oxide 8.651 
Acetic acid 6.497, 7.174, 8.250 
Glycolaldehyde 6.984 
Mercaptoacetic acid 7.420, 8.866 

Glycolic acid 6.987, 7.378, 8.716 
Bromoethane 6.679, 7.248 
2-Bromoethanol 6.680, 7.249, B.386 
Chloroethane 7.277 
2-Chloroethanol 6.739, 7.278, 8.441 
Ethanesulfonyl chloride 7.347 
lodoethane 6.1100 
Acetaldoxime 6.492 
Acetamide 6.493, 7.170, 8.244 
N-Methylforma.mide 6.1188, 8.927 

C2H5NS 
C2HsN2+ 
°2H sNa0 2 

C2H50 
C2H50S
C2H50 aS
C2Hs0 4S
C2H6 
C2H6N02+ 
C2H6NS
C2H6N20 

Glycine 6.981, 7.375, 8.710 
Glycolamide 6.985, 8.714 
Nit.roethane 6.1260, 7.459 
Thioacetamide 7.537 
Aminoacetonitrile, conjugat.e acid 7.202 
Rinrpt, 8871 

l-Hydroxyethyl 5.18 
2-Hydroxyethylsulfide ion 8.791 
Ethanesulfonate ion 6.915, 8.636 
Ethy lsulfate ion 8.662 
Ethane 7.346, 8.635 
Glycine, conjugate acid 7.376, 8.711 
Cysteamine, negative ion 6.798 
2-Aminoacetamide 6.980, B.708 
Methylurea 8.971 
Dimethyl ether 8.593 
Ethanol 7.348, 8.637, 9.72 
2-:tvlercaptoethanol 6.1140, 7.421, 7.422, 

7.423, 8.867 
Dimethyl sulfoxide 6.884, 7.340, 8.674 

C2H60 2 Ethyl hydroperoxide 6.932, 8.653 
Ethylene glycol 7.355, 8.648 

C2H60 4P- Dimethyl phosphate ion 8.607 
CZH6S Dimethyl sulfide 6.883, 8.613 
C2H6S2 Dimethyl disulfide 8.592 
C2H7N Ethylamine 6.925, 8.641 
()2H7NO 2-Aminoethanol 6.916 
C2H7N04P- Phosphorylethanolamine 8.1075 
CZH7N20+ 2-Aminoacetamide, conjugate acid 6.979, 

8.700 

C2H70 4P Ethyl dihydrogen phosphate 7.352 
C2HgCdN2

2+ Ethylenediaminecadmium(II) ion 6.42 
C2H8N+ Ethy lammonium ion 6.927, 8.642 
C2HsNO+ 2-Aminoethanol, conjugate acid 7.206 
C2HgNS Cysteamine, conjugate acid 6.797, 7.309, 

7.310, 8.494 
C2HSN2 1,1-Dimethylhydrazlne 6.867, 8.596 

1,2-Dimethylhydrazine 6.868, 8.597 
Ethylenediamine 8.646 

C 2HsN 2Ni2+ Ethylenedia.mjnf~ni('h'I(TT) ion 8301 

C2HgN2 + 1,1-Dimethylhydrazinium ion 6.869, 
8.598 

1,2-Dimethylhydrazinium ion 6.870, 
8.599 

CZHlSCI3CoN502Z+ Pentaammine(trichloroacetato
O)cobalt(I1I) ion 7.50 

C 2H 15CoF3N52+ Penta.a.mmjne(t,ri61JQroa.c~t,ato) 
cobalt(III) ion 7.51 

C2H16C12CoNs022+ Pentaammine(dichloroacetato
O)cobalt(III) ion 7.49 

C2H17CICoNs022+ Pentaammine(chloroacetato
O)cobalt(III) ion 7.48 

C2H18CoNs02 + (Acetato )pentaamminecobalt(III) ion 

C2HgN2 
C2HgN2S2 
CzNz 
C2NpOs3-

6.122, 7.47 
Mercury(II) cyanide 6.239 
Mercury(II) thiocyanate 6.240 
Cyanogen 6.38, 7.11, 8.22 

Bis(carbonato )dioxoneptunate{V) ion 
6.323 
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0 20 4
2- Oxalate ion 6.1300, 7.465, 8.1030 

C3D60 Acetone-d6 8.252 
C3HBrN20 2S 2-Bromo-5-nitrothiazole 6.682 
C3HD70 2-Propanol-cLr 7.495 
CaH2N02 - Oyanoacetate ion 8.470, 9.63 
CaH2N2 Malononitrile 6.1137, 7.419 
03H2N202S 4-Nitroisothiazole 6.1267 
C3H20 /- Malonate ion 6.1134, 8.860, 9.90 
C3H206P3- Pho:sphoellolpyruvaLe iOJl 8.1073 

C3HaF30 1,1,1-TriHuoroacetone 6.1477 
C3H3F 302 Methyl triHuoroacetat.e 6.1228 
C3H3N Acrylonitrile 6.537, 7.190, 8.279, 9.38 
C3BaNO Pyruvonitrile 6.1382 
C3H3N02 Cyanoacetic acid 7.292 
OaHaNS Thiazole 6.1448 
C3H3N302 I-Nitropyrazole 6.1282 

C3H30 4-

CaH4Br02-

2-Nitroimidazole 6.1265 
3-Nitropyrazole 6.1283 
4-Nitroimidazole 6.1266 
5-Azauracil 6.611, 8.345 
6-Azauracil 6.612, 8.346 
Acrylate ion 6.535, 8.277, 9.37 
2,3-Dihydroxy-2-propenal, conjugate 

base 8.563 
Pyruvate ion 6.1381, 8.1130 
Hydrogen malonate ion 6.1135 
2-Bromopropionate ion 6.690, 7.252, 

8.392 
3-Bromopropionate ion 6.691, 7.253, 

8.393 
CaH4CI02 - 2-Chloropropionate ion 6.754, 7.283, 

8.450 

C3H4N03-

C3H"N2 

CaH4N40 

CaH40 2 
CaH40 a 
CaH40 4 

C3H"Os 
CaHsBr02 

CaH5FO 
CaH5N 
C3H5NO 
CaH5N2 + 
C3H50 2-

C3H50 2S-

3-Chloropropionate ion 6.755, 7.284, 
8.451 

2-Iodopropionate ion 6.1104 
3-Todopropiona.te ion 6_11D5, 8_831 

N-Formylglycine, negative ion 6.958 
Imidazole 6.1085, 8.808 
5-Azacytosine 6.608, 8.342 
6-Azacytosine 6.609, 8.343 
Acrolein 8.275 
Propargyl alcohol 6.1351 
Acrylic acid 6.536, 7.189, 8.278 
2,3-Dihydroxy-2-propenal 8.564 
Malonic acid 6.1136, 7.418, 8.861 
Tartronic acid 7.523 
2-Bromopropionic acid 7.254 
3-Bromopropionic acid 7.255 
2-Chloropropionic acid 7.285 
3-Chloropropionic acid 7.286 
Fluoroacetone 6.941 
Propionitrile 7.498, 8.1094, 9.113 
Aerylamide 6.534, 7.188, 8.276, 9.36 

Imidazolium ion 6.1086, 7.401, 8.809 
Propionate ion 7.496, 8.1092, 9.112 
2-Mercaptopropionate ion 6.1142, 8.869 
3-Mercaptopropionate ion 6.1143, 8.870 
Lactate ion 6.1114, 8.846 
Methoxyacetate ion 8.884 
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C3H6N02-

CaH6N02S
C3H6N06P 
C3H6N20 2 

C3H7Br 
C3H7CI 
C3H7CI02 
C3H7CI02S 
CaH7DO 
CaH71 
CaH7N 
CaH7NO 

C3H7N02S 
CaH7NOa 
C3H70 6P 
ClHg 

C3HsN+ 
C3HsN02+ 

C3HsN03+ 
C3HSN20 
C3HSN2S 
C3R80 

Cyclopropane 7.307 
Propylene 7.499, 8.1098 
2-Chloropropionamide 6.752 
3-Chloropropionamide 6.753 
Alanine, negativt' ion 8.296 
Cysteine, negative ion 6.801 
Phosphoserine 8.1076 
Malonamide 6.1133 
Oydo~eciJle 8.492 

1,2-Epoxypropane 8.632 
Acetone 6.498, 7.175, 8.251 
Anyl alcohol 6.571, 7.200, 8.303, 9.39 
Propionaldehyde 6.1352 
1,3-Dioxolane 8.621 
2,3-Epoxypropanol 8.633 
Ethyl formate 8.652 

Methyl acetate 6.1168, 8.901 
Propionic acid 6.1354, 7.497, 8.1093 
3-Mercaptopropionic acid 6.1145, 7.426, 

7.427 
Methyl t.hioglycolate 6.1227, 8.968 
Thiolactic acid 6.1144, 7.424, 7.425 
Lact.ic acid 6.1115, 7.412, 8.847 
Methyl hydroxyacetate 6.1194 
Trioxane 6.1488, 8.1245 
I-Bromopropane 6.689 
l-Chloropropane 6.750 
3-Chloro-l,2-propanediol 6.751 
I-Propanesulfonyl chloride 7.491 
2-Propallol-2-d 7.494 
l-lodopropane 6.1103 
Allylamine 6.572 
Acetone oxime 6.499 
Propionamide 6.1353, 8.1091 
N,N-Dimethylformamide 6.865, 8.594 
N-Methylacetamide 6.1167, 8.900 
J3-Alanine 6.561 
I-Nitropropane 6.1281, 7.461 
2-Hydroxypropionamide 6.1082, 8.803 
Alanine 6.547, 8.294 
Methyl2-aminoacetate 6.1174 
Sarcosine 6.1392 
Cysteine 6.799, 8.495 
Serine 6.1399, 8.1148 
Glyceraldehyde-3-phosphate 8.704 
Propane 7.489, 8.1086 
Allyla.mmonium ion 8.304 
J3-Alanine, conjugate acid 7.199 
Alanine, conjugate acid 7.198, 8.295 
Methyl 2-aminoacetate, conjugate acid 

6.1175 
Sarcosine, conjllgate acid 7.512 
Cysteine, conjugate acid 6_800, 7_311, 

7.312, 7.313, 8.496 
Serin:e, conjugate acid 7.514 
1,3-Dimethylurea 8.618 
1,3-Dimethylthiourea 8.617 
1-Propanol 7.492, 8.1089, 9.110 
2-Propanol 7.493, 8.1090, 9.111 
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CaHgNa8 
CaHg04P 
C3Hg06P 

Methyl methylthiomethyl sulfoxide 
6.1206, 8.942 

1,2-Propanediol 8.1087 
I,3-Propanediol 7.490, 8.1088 
2-Methoxyethanol 8.888 
Dimcthoxymcthn.nc 8.670 

Glycerol 7.374, 8.705 
Isopropylamine 6.1113, 8.842 
Propylamine 6.1355, 8.1096 
Trimethylamine 7.555, 8.1235 
2-Mercapt.oethylguanidine 6.1141 
Trimethyl phosphate 6.1487, 8.1242 
a-Glycerophosphate, dihydrogen 8.706 
p-Glycerophosphate, dihydrogen 8.707 
Isopropylammonium ion 8.843 
Propylammonll1rn ion 6.1356, 8.1097 
Trimethylammonium ion 7.556, 8.1236 

CaHlONS+ 3-Aminopropanethiol, conjugate acid 
6.583, 7.208, 7.209 

CaHloN2 Trimethylhydrazine 6.1483 
CaHllN2 + Trimethylhydrazinium ion 6.1484 
C3H19CoN7a+ Ptmtaammine(imidazole)cobalt(III) ion 

6.93, 8.47 
C3H20CoN 502 2+ Pen taammine( propionato

O)cobalt(III) ion 7.52 
CaNp0114- Tris(carbonato )dioxoneptunate{VI) ion 

6.329 
C30 11 Pu 4- Tris{ car bonato )dioxoplu tonate{VI} ion 

6.384 
030 11U4-
C4CdN/
C40r08-

C4CuN42~ 
C4H2Br03-
C4H2N20 4 
C4H2Na0 5-
C4H20 4 
C4H20 4

2-

1.'rbcarbullatodiuxuuranate(VI) iUll 0.401 

Tet,racyanocadmate(II) ion 6.48 
cis-Bisoxalatocbromate{III) ion 6.156 
tran8-Bisoxalatochromate(III) ion 6.157 
Tetracyanocuprate(Il) ion 6.171 
a-Bromotetronate ion 6.692, 8.396 
Alloxan 6.570 
5-Nitrobarbiturate ion 6.1200, 8.994 

Acetylenedicarboxylic acid 7.180 
Fumarate ion 6.963, 9.76 
Maleate ion 6.1129, 9.89 

C4HaBrN20 2 5-Bromouradl 6.694,7.256,8.397 
C4HaCIN20 2 5-Chlorouracil 6.758, 7.288, 8.454 
C.tHaFN20 2 5-Fluorouracil 6.950, 7.362, 8.669 
C4HaIN20 2 5-Iodouracil 6.1107 
C4HaN02S 2-Nitrothiophene 6.1287 

C4HaN20 a-
C4H3Na0 4 
C4HaOa 
C4Hg04-

3-Nitrothiophene 6.1288 
4,O-Dihydrv.x:ypyrimidiut' a,uiull 8.566 

Maleic hydrazide, conjugate base 6.1132, 
8.857 

Uracil, negative ion 6.1495 

Barbiturate ion 6.618, 7.221 
5-Nitrouracil 6.1290, 8.1015 
Tetronate ion 6.1443, 8.1190 
a-Hydroxytetronate ion 8.806 
Fumarate ion, hydrogen 7.368 
Hydrogen maleate ion 6.1130 

C4H4N20 28 
C4H4N20 3 
C4H4N 30-
C4H40 
C4H40 4 

Pyrazine 6.1362 
Pyridazine 6.1364 
Pyrimidine 6.1377, 8.1126 
8uccinonitrile 6.1409, 7.519, 8.1153 
2-Nitropyrrole 6.1284 
3 Nit.ropy rrolc 8.1286 

4,6-Dihydroxypyrimidine 8.565 
Maleic hydrazide 8.856 
Uracil 6.1494, 7.566, 8.1252 
Thiobarbituric acid 6.1449 
Barbituric acid 6.619, 7.222 
Cytosine negative ion 9.66 
Furan 6.966, 8.684 
Fumaric acid 7.369, 8.680 
Maleic acid 6.1131, 7.417, 8.855 

04H40l- Succinate ion 6.1405, 7.517. 9.115 
C4H40 4S2- Thiodiaceta.te ion 6.1450 
C411404822- 2,2'-Dithiobisacetate ion 6.900 
04H40S Oxalacetic acid 7.464 
G4H40S2- Malate ion 6.1127, 8.858, 9.88 
C4H40 6 Dihydroxyfumaric acid 7.330 
C4H40 6

2- Tartrate ion 8.1164 
()4H4082- Tetrahydroxysuccina.te ion 8.1177 
C4H4S Thiophene 6.1455, 7.540,8.1196 
C4H5CIN03 N-{2-Chloroacetyl)glycine, negative ion 

6.723 
C4HsCuN Iminodiacetatocopper(n) 8.78 
04H5N Allyl cyanide 8.305, 9.41 

Crotononitrile 9.61 
Mdhacry luuitcile 8.875, 9.93 
Pyrrole 6.1378, 8.1127 

C4H5NNi04 Iminodiacetatonickel(II) 8.153 
C4HsN02 8uccinimide 6.1408 
C4HsNOl- Irninodiacetate ion 6.1087, 9.86 

L-Aspartate dianion 6.603 
C4H5N06U Iminodiacetatodioxouranium(VI) 6.463 
C4H5N2 + Pyrimidine, conjugate monoacid 7.508 
C4H5N3 2-Aminopyrimidine 6.584, 8.321 

4-Aminopyrimidine 6.585 
C4Hl)N30 Cytosine 6.800, 7.316, 8.503 

C4HSNa02 2-Methyl-4-nitroimidazole 6.1209 
6-Azathymine 6.610, 8.344 

C4H5N30a Isouramil 8.845 
C4H50 2 3-Butenoate ion 9.55 

C4Hs04 
C4H6 
niHsNOa 

Croton ate ion 8.467, 9.60 
Methacrylate ion 6.1147, 8.874, 9.92 
lran~-Crotonat.e ion 6.774 
Hydrogen succinate ion 6.1406 
Butadiene 6.696, 7.258, 8.398 
N-Acetylglycim'l, npg~.tive 10n 6_519, 

8.261 
Aspartate monoanion 6.604, 7.219, 8.340 
Hydrogen iminodiacetate ion 8.810 
l-Methylimidazole 6.1199, 8.934 
Pyrazine, conjugate diacid 7.501 
Pyridazine, conjugate diacid 7.502 
5,6-Dihyd.rQuracil 0.844, 8.551 

Glycine anhydride 6.983, 8.713 
2· Mercap to-I· methy limidazole 8.868 
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C .. H60 .. Rh 
C .. H60 .. S 

C4H60 4S2 
C4H60 5 
C4H60 6 
C4H7CI02 
C .. H7N 
C4H7NO 

C .. H7NOS 
C .. H7N0 2 

C .. H7NOa 
C .. H7NO .. 

Cytosine, conjugate acid 7.317, 8.504 
4(5)-Aminoimidazole-5{4)-carboxamide 

6.580 
l-Butene-3-one 8.408 
Croton aldehyde 8.466 
Cyclobutanone 6.784 
2,3-Butanedione 6.698, 7.260, 8.403 
Crotonic acid 8.468 
CyclopropanecarboxyJic acid 7.308 
Methacrylic acid 6.1148 
Methyl acrylate 6.1169 
Vinyl acetate 6.1506, 7.571 
trans-Crotonic acid 6.775 
Propylene glycol carbonate 6.1357 
Acetyl peroxide 6.520, 8.267 
Dimethyl oxala.te 6.876 

Succinic acid 6.1407, 7.518, 8.1152 
Rhodium(II) acetate 6.395 
Mercaptosuccinic a.cid 7.428 
Thiodiacetic acid 7.538, 8. 1195 
Dithiodiglycolic acid 7.343 
Malic acid 6.1128, 7.416, 8.859 
Tartaric acid 7.522, 8.1163 

2-( Chloromethy 1 )-1 ,3-dioxolane 8.444 
2-Methylpropionitrile 7.445 
2-Pyrrolidone 6.1380, 8.1129 
Methacrylamide 6.1146 
trans-Crotonamide 6.773 
Homocysteine thiolactone 6.1058, 8.776 
Diacetamide 6.817 
N-Acetylglycine 7.181 
Aspartic acid 6.605 
Iminodiacetic acid 8.811 
1-Methylimidazole, conjugate acid 

6.1200,8.935 
C .. H7N20 a - Asparagine, negative ion 6.602 

Glycylglycine, negative ion 6.997, 8.725 
C .. H70 2 - 2-Methylpropionat.e ion 7.443, 8.957 

Butyrate ion 7.265, 8.421, 9.57 
C4HS l-Butene 7.263, 8.407 

2-Methylpropene 7.409, 8.835 
C 4HsCdN 20.. Bis{g]ycinato )cadmium{II) 6.50 
0-4HSOIN20-4 N.(2-0hlol'oa.f"etyl)glYf"ylglyrine, nega.-

tive ion 6.724 
C.1HsCuN20 4 Bis(glycinato)copper(lI) 8.71" 
C4HsNOS- N-Acetylcysteamine, negative ion 6.508 
C .. HsN02S- S-~1ethylcysteine, negative ion 6.1184, 

8.923 
C .. HsN04 + Aspartic acid, conjugate acid 6.606, 

7.220 
Iminodiacetic acid, conjugate acid 7.402 

C .. HsN2Ni04 Bis(glycinato)nick~l(II) 6.317, 8.150 
C4HsN20 2 Succinamide 6.1404 

N-Acetylglycinamide 6.513 
C4HsN20a Asparagine 6.601, 8.338 

Glycylglycine 6.996, 8.723 
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C4HgS 
C4HsS2 
C4HgBr 
C4119Cl 

C4HgI 
C4HgN 
()4H9NO 

C4HgNOa 
C4HgN20 3+ 

C4HgNa0 2 
C4Hg0 4S-
C4HlO 

cis-Bis(glycinato)platinum{II) 6.373, 
7.135, 8.190 

trans-Bis(glycinato )platinum(II) 6.374, 
7.136, 8.191 

1,2-Epoxybutane 8.631 
2-Butanone 8.406 
3-Buten-1-o1 6.700 
3-Bllten-2-o1 6.701 
Blltyraldehyde 8.420 
Tetrahydrofuran 7.526, 8.1173 
trans-2-Buten-l-01 6.699 
Methional 8.882 
Tetramethylene sulfoxide 8.1183 
1,4-Dioxane 7.341,8.620 
2-Butene-l,4-diol 9.54 
2-Mcthyl-l,3-dioxolanc 8.926 

2-Methylpropionic acid 7.444 
3-Hydroxy-2-butanone 6.1067, 8.781 
Butyric acid 7.266, 8.422 
Ethyl acetate 6.923, 7.350, 8.640 
Methyl propionate 6.1220, 8.956 
2-Hydroxybutyric acid 8.782 
2-Hydroxyethyl acetate 6.1069, 8.787 

Tetrahydrothiophene 8.1176 
1,4-Dithiane 8.626 
I-Bromohutane 6.677 
l-Chloro-2-methylpropane 6.742 
l-Chlorobutane 6.735 
2':'Chlorohutane 6.736 
Chloroacetaldehyde dimethyl acetal 

8.440 
l-Iodobutane 6.1099 
Pyrrolidine 6.1379 
2-Methyl-2-nitrosopropane dimer 8.944 
2-Methylpropionamide 8.836 
N,N-Dimethylacetamide 6.852, 8.583 
N-Ethylacetamide 6.922 
N-Methylpropionamide 8.955 
N-Acetylcysteamine 6.507 
2-Aminobutyric acid 8.309 

4-Aminobutyric acid 6.577, 8.312 
Ethyl 2-aminoacetate 6.926 
CYj:ltplnp, mpthyl pd.er 1i-802 

S-Methylcysteine 6.1183, 8.922 
Threonine 6.1458, 8.1198 
Asparagine, conjugate mono acid 7.218, 

8.339 
Glycylglycine, conjugate acid 7.379, 

8.724 
Creatine 6.768 
Butylsulfate ion 8.418 
2-Methylpropane 7.408, 8.833 
Butane 7.259, 8.399 
Pyrrolidinium ion 8.1128 
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C4HlON02 + a-Aminoisobutyric acid, conjugate acid 
7.207 

2-Aminobutyric acid, conjugate acid 
7.205, 8.310 

3-Aminobutyric acid, conjugate acid 
8.311 

4-Aminohutyric acid, conjugate acid 
8.313 

C4H lON03 Threonine, conjugate acid 7.543, 8.1199 
C4H lON30 2 + Glycylglycinamide, conjugate acid 

C4HI002S2 
C4HlO0 3 
C4HIO0 3S 
C4HlO0 4 
C4HlOS 

6.998, 8.726 
1-Butanol 7.261, 8.404 
2-Butanol 7.262, 8.405 
2-Methyl-l-propanol 7.441, 8.953 
2-Methyl-2-propanol 6.1219, 7.442, 

8.954,9.98 
Diethyl ether 5.838, 7.327, 8.tJ37, 9.68 

Diethyl sulfoxide 8.542 
1,1-Dimethoxyethane 8.578 
1,2-DilDethoxyeth:me 8.650 

1,3-Butanediol 8.400 
1,4-Butanediol 8.401 
2,3-Butanediol 8.402 
2-Ethoxyethanol 8.639 
tert-Butyl hydroperoxide 6.708, 8.415 
Dithiothreitol 6.902, 8.627 
Diethylene glycol 8.534 
Di(2-hydroxyethyl) sulfoxide 8.1162 
Erythritol 6.910, 8.634 
2-Methyl-2-propanethiol 6.1218 
Diethyl sulfide 8.541 

C4H lOS2 Diethyl disulfide 8.533 
C4H lOTI+ Diethylthallium ion 6.454 
C4HllN Butylamine 6.703, 8.410 

Isobutylamine 6.1110 
tert-Butylamine 6.704, 8.412 

C4HUNO N,N-Diethylhydroxylamine 6.839, 8.538 
C4HllN03 2-Amino-2-(hydroxymethyl)-1,3-

propanediol 8.315 
Butylammonium ion 6.705, 8.411 
Diethylammonium ion 8.532 
Isobutylammonium ion 8.834 
Tetramethylammonium ion 6.1428, 

8.1179, 9.118 

tert-Butylammonium ion 6.706, 8.413 
C4H12NS+ 4-Aminobutanethiol, conjugate acid 

6.576, 7.203, 7.204 
C4H12N2S2 Cystamine 6.795 
C4H13CIN3Pt + Chloro( diethylenetria.mine )platinum(II) 

ion 6.366, 7.133, 8.183 
C4H14N2S22+ Cystamine, conjugate diacid 6.796, 

8.493 
C4H16CdN42+ Bis{ethylenediamine)cadmium(II) ion 

6.43 

C 4H 16 Cl2CoN 4 + Bis( ethy lenediamine )dichlorocobalt(III) 
ion 6.97, 8.50 

cis-Dichlorobis(ethylenediamine)
cohalt{III) ion 6.98 

tran8-Dich lorohis( ethylenediaminE')
cohn.lt.( III) ion 6.99 

C4H16Cl2CrN4 + cis-Dichlorohis(ethylenediamine)
chromium{III) ion 6.152 

C4H16C12N4Pt2+ trans-Dichlorohis(ethylenediamine)
platinum(IV) ion 6.380, 7.138, 8.192 

C4H16CoF 2N4 + Bis(ethylenediamine )diHuorocobaIt{III) 
ion 7.36 

cis-Bis( ethy lp.nediamine )difl uorocobalt(III) 
ion 6.102 

C4H16CoN43+ Bis(ethy lenediamine )cohalt(III) ion 7.23 
C4H16CuN\2+ Bis(ethylenediamine)copper(II) ion 8.68 
04H16N4Ni + Bis(ethylenediamine)nickel{II) ion 6.302 

C4H16N402Re+ Bis(ethylenediamine)dioxorhenium{V) 
ion 6.386, 8.195 

C4H10N4Pt2+ Bis(ethylellediamine )platinulD{II} ion 
6.365, 7.132, 8.181 

C4H180oFN402+ Aquabis{ethylenediamine) 
Huorocobalt(JII) ion 6.101 

C4HlSCoNs04 -t Pentaammine(fumarato)cobalt(III) 
ion 6.123 

C4HlSN402Pt2+ trans-Dihydroxybis(ethylenediamine)
pla.tinum{IV) ion 8.378, 7.137 

C4H19CICoNs2+ cis

Amminechlorobis(ethylenediamine)
cobalt(III) ion 6.98 

C4H 19CoNS0 4 2+ Pentaammine{fumarato )cobalt{III) 
ion 7.56 

C4H19CoN6022+ cis-
Nitroamminebis{ ethylenediamine)
cobalt(llI) ion 8.115 

C4H22CoNs022+ Pentaammine(butanoato- O)cobalt(III) 
ion 7.53 

Pentaammine(isohutyrato )cobalt(III) ion 
7.54 . 

C4N4Ni2- Tetracyanonickelate(II) ion 8.315, 7.113, 
8.148 

C4N4Pd2- Tetracyanopalladate(II) ion 6.359 
C4N4Pt2- Tetra.cyanoplatinate(II) ion 6.372, 8.189 
C 4N 4Zn2- Tetracyanozincate(II) ion 6.402 

0 40 4
2- Acetylenedicarboxylate ion 9.34 

0401OU2- Bisoxalatodioxouranate(VI) ion 6.462 
CsCICoNs 3- Chloropentacyanocohalta.t.f'(JIf) ion 

6.111 
Pentac-yanoiodocoba.1tate(IIJ) ion 6.112 
Pentacya.nocohaltate(Il) ion 6.73 
Pentacyano(nitrosyl)cobaltate{II) ion 

6.74,8.38 
CSCoN60 2

3
- Pentacyanonitrocobaltate{III) ion 6.113 

CsCoNs 3- Azidopentacyanocobaltate(III) ion 6.110 
CsCrN60 3

- Pentacyano{nitrosyl)chromate(II) ion 
6.142,8.63 

C5D5N Pyridine-d5 8.1104 
CsFeN602- Pentacyano(nitrosyl)ferrate{III) ion 

6.210,7.85 
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CsHBrN20 4
2- 5-Bromoorotate dianion 6.683 

CsHCoN s 3- Pentacyanohydridocobaltate{I1I) ion 
6.109 

CsHCoN50 3- Pentacyanohydroxycobaltate{III) ion 
6.108 

C5HDsN+ Pyridinium ion-d5 8.1106 
CsH2BrN20~ - 5-Bromoorotate ion 6.684, 8.389 
CsH2CoNsO - (Aqua)pentacyanocobaltate(III) ion 

6.107 
CSH2NOS - 5-Nitrofuroate ion 6.1264, 8.1000 
CSH2N306 - 5-Nitroorotate ion 6.1271, 8.1004 
CsHaBrN20 4 5-Bromoorotic acid 7.250 
C5HaBr02 5-Bromofurfural 8.387 
C5HaFeN63- Amminepentacyanoferrate(II) ion 6.196 
C5H3N04 5-Nitro-2-fura.ldehyde 6.1261, 8.998 
CsHaN204 - Isoorotate ion 6.1112,8.840 

CsH30 a-
CSH4BrN 

Orotate ion 6.1298, 8.1027 
2-Furoate ion 8.687 
2-Bromopyridine 8.394 

3-Bromopyridine 8.395 
2-Chloropyridine 8.452 
4-Chloropyridine 8.453 

CSH4N20 4 Isoorotic acid 7.411 
Nifuroxime 6.1249, 7.453, 8.986 
Orotic acid 7.463 
Purine 6.1361, 8.1101 
2-Hydroxypurine 8.804 
Hypoxanthine 6.1084, 8.807 

C5H4N40 2 Xanthine 6.1513, 8.1266 
CSH4N40 3 Uric acid 6.1497, 8.1255 
CSH4N4S 2-Mercaptopurine 8.871 

CSH40 2 
CSH40l
CsHsN 
CsHsNO 

6-Thiopurine 8.872 
2-Furaldehyde 8.682 
Glutaconate ion 9.77 
Pyridine 6.1365, 7.505, 8.1103 
2-Pyridone 8.1115 
3-Pyridinol 8.1114 
4-Pyridone 8.1116 
Pyridine-N-oxide 8.1107 

CsHsN02 2-Furancarboxamide 8.685 
CsHsN202 4,6-Dihydroxy-2-methylpyrimidine anion 

8.558 

C!)HSN204 
CsHsNa0 4 
CsHsNs 
CsHsNsO 

CSH!}04-
CSH6N+ 
CSH6N2 

4,6-Dihydroxy-5-methylpyrimidine anion 
8.560 

Thymine, negative ion 6.1461, 9.124 
6,S-Dihydroorotate ion 6.8..f.2, 8.5..f.9 

5-Nitro-6-methylura.ci1 6.1270, 8.1003 
Adenine 6.539, 7.191, 8.280 
Guanine 6.1039, 8.755 
Isoguanine 8.837 
Methyl fumarate ion 6.1189 
Pyridinium ion 7.506, 8.1105 
2-Aminopyridine 8.319 
4-Aminopyridine 8.320 
4,6-Dihydroxy-2-methylpyrimidine 8.557 
4,6-Dihydroxy-5-methylpyrimidine 8.559 
6-Methyluracil 7.447 
Thymine 6.1460, 7.546, 8.1202 
5-Methylcytosine, conjugate base 9.96 
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CSH6N30S - 6-Hydroxy-5-nitrothymine, conjugate 
base 6.1077 

CSH6N42+ 
C5H6NS+ 
C5H60 
C5Hij0 2 

C5H6S 

Purine, conjugate diacid 7.500 
Adenine, conjugate acid 7.192, 8.281 
2-Methylfnran 8.928 
Furfuryl alcohol 8.686 
2-Methyltbiophene 8.969 
3-Methylthiophene 8.970 
Ethy I cyanoacetate 6.928 
N-Methylsuccinimide 6.1225 

CsH7NOaS2- N-Acetylcysteine, dianion 6.510 
CSH7N30 I-MethyJcytosine 6.1185 

5-Methylcytosine 6.1186, 8.924 
C5H7Na05 6-Hydroxy-5-nitrothymine 6.1076 
C5H7 0 2 - J3,J3-Dimethylacrylate ion 6.855 

Acetylacetone, conjugate base 8.1044 
Cyclobutanecarboxylate ion 8.476 

CsHa Cyclopentene 7.305, 8.491, 9.65 
CsHsNOa - N-Acetylalanine, negative ion 6.002, 

8.255 

eGHeN03~
CsHsN04 -

CsHsN2 
CsHsN202 

CSHS04 
C5HgN 
CSHgNO 

N-Acetylsarcosine, negative ion 6.525 
N-A("etylC'yRteine,. negative ion 6.509 

Glutamate ion 6.975, 7.371, 8.697 
2,3-Diazabicyclo[2.2.1 ]hept-2-ene 6.821 
5,6-Dihydrothymine 7.329, 8.550 
Dihydro-6-methyluracil 7.328, 8.547 
CsHSO 1,4-Pentadien-3-o1 8.1037, 9.102 
Cyclopentanone 6.793 
2,4-Pentanedione 7.472, 8.1043 
3,3-Dimethylacrylic acid 6.856 
Cyclohutanecarboxylic acid 7.293 
Ethyl acrylate 6.924 
Methyl methacrylate 6.1205, 7.439, 

8.941 
Glutaric acid 8.701 
Trimethylacetonitrile 7.554 
J3,J3-Dimethylacrylamide 6.854 
I-Methyl-2-pyrrolidinone 6.1223, 8.964 
N,N-Dimethylacrylamide 6.853 

CSHgN02 Proline 6.1345, 8.1082 
CsHgN02S Dehydromethionine 6.812 
CsHgNOa Hydroxyproline 6.1081, 8.801 

N-Acetylalanine 7.178 
N-Acetylglycine methyl ester 6.514 

C!)HgN04 Glutamic acid 8.698 
C5HgN203 N-Acdyl:;erine 8.269 

C5HgN203 - Glycyl-l3-alanine, negativt' ion 6.992 
Glycylsarcosine, negative ion 6.1029, 

CSHgOsP 
OSHIO 
CSH10N02+ 
CSHlON02-

8.746 
Sarcosylglycine, negative ion 6.1395 
2-Methylbutyrate ion 7.436, 8.917 
3-Methylbutyrate ion 7.437, 8.918 
Pentanoate ion 7.473, 8.1045 
Trimethylacetate ion 7.553, 8.1231 
Ribose-5-phosphate 6.1389, 8.1136 
Cydopentane 7.303, 8.489 
Proline, conjugate acid 7.488, 8.1083 
DL-Valine, negative ion 6.1504 
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CSHlON03 + Hydroxyproline, conjugate acid 7.400, 
8.802 

C5HlON04 + 
CSH lON20 3 

CSHlON204 
C5HtoO 

Glutamic acid, conjuga.te acid 7.372 
Alanylglycine 6.556, 8.299 
Glutamine 8.699 
Glycyl-J3-alanine 6.991, 8.721 
Glycylalanine 6.988, 8.717 
Glycylsal'cosine 6.1028, 8.745 
8arcosylglycine 6.1394 
Glycylserine 6.1030 
2-Pentanone 8.1048 
3-Pentanone 8.1049 
4-Penten-2-o1 6.1310 
Tf>trahydropyran 8.1175 

CSH1002 2,2-Dimethyl-1,3-dioxolane 8.591 
3-Methylbutyric acid 8.919 
Ethyl propionate 8.660 
Isopropyl acetate 8.841 
Methyl butyrate 8.916 
Propyl acetate 8.1095 

Trimethylacetic acid 8.1232 
CSH1004 2-Deoxy-D-ribose 6.814, 7.318, 8.512 
O::;HIOOS Al"J:lhinmtp. 6.595, 7.?14, 8.333 

_ Ribose 6.1388, 7.510, 8.1135 
D-Xylose 6.1515, 8.1272 

CSHllNO Trimethylacetamide 6.1480, 8.1230 
N-Methylisobutyramide 8.940 

CsHUN02 Norvaline 8.1019 
Valine 6.1503, 7.569, 8.1260 

CsH 11 N028 Methionine 6.1154, 8.883 
Penicillamine 6.1307, 7.467 

C5H 11 N028e 8elenomethionine 6.1397, 8.1146 
CSH11N20 3 + Alanylglycine, conjugate add 8.300 

Glutamine, conjugate acid 8.700 
Glycylalanine, conjugate acid 8.718 

C SH1]N20 4 + Glycylserine, conjugate acid 8.747 
CSHllNl+ Histamine, conjuga.te diacid 6.1052 
C5HnN302 Glycyl-J3-alanineamide 6.990, 8.719 
CSH12 2-Methylbutane 8.914 

Pentane 7.471, 8.1041 
C5H12N02 + Betaine, conjugate acid 7.240 

Norvaline, conjugate acid 7.462, 8.1020 
Valine, conjugate acid 7.570, 8.1261 

C SH12N02S+ Methionine, conjugate acid 7.434 
Penicillamine, conjugate acid 7.468, 

7.469, 8.1035 
C'5H12N20 1,l,3,3-Tetramethylllrea. 8.1187 

CSH12N202 Ornithine 8.1025 
C5H12N302 + Glycyl-J3-alanineamide, conjugate acid 

6.989, 8.720 
CSH120 l-Pentanol 8.1046 

2,2-Dimethyl-l-propanol 7.338, 8.609 
2-Methyl-2-butanol 8.323 
3-Methyl-l-butanol 8.915 
3-Pentanol 8.1047 
tert-Butyl methyl ether 8.416 
1,5-Pentanediol 8.1042 
Diethoxymethane 8.531 
Pentaerythritol 8.1038 

CSH120 5 Arabinitol 6.596, 8.332 
CSH120 7P Deoxyribose 5-phosphate 8.513 
C5H13N Amylamine 6.587,8.324 

Isoamylamine 6.1109 
CsH13N~02 + Ornithine, conjugate acid 8.1026 
CSBUN Amyla.mmonium ion 6.588, 8.325 

lsoamylammonium ion 8.832 
CsH 14N 28 2- [( 3-Aminopropy 1 )amino Jethanethiol 

8.318 
CSH1SN02 Choline 6.760 
CSH1SN04P+ Phosphorylcholine 8.1074 
C5H16CoN403 + Carbonatobis{ethylenediamine)cobalt(III) 

ion 6.104 
C5H20CoN63+ Pentaammine(pyridine )cobalt(III) ion 

8.46 
C"H24CoN,,022+ Pentaammine{pentanoato}cobalt{III} 

ion 7.55 
C5MnN60 3- Pentacyano{nitrosyl)manganate{II) ion 

8.116 
°SNp05

A
-

C6C140~ 
C6CoN6 -

CsCoNsS3-

06C001&3-
C6CrN6 -

C6CrN6
4-

C6Cr0123-
C6DsN02 
C6D6 

C6F6 
C6FeKN6

2-

C6FeN6
3-

C6FeN6
4-

C6Fe0123-

C6HF 5 
C6HFeN6

3-

Pentacarbonatoneptunate(IV) ion 6.322 

Chloranil 10.20 
Hexacyanocobaltate(III) ion 6.114, 7.43 
Penta(cyano- C)(thiocyanato-

N)cobaltate(III) ion 6.120 
Trioxalatocobaltate(III) ion 6.124, 7.57 
Hexacya.nochromate(III) ion 6.154 
Hexacyanochromate(lI) ion 6.143 
Trioxalatochromate(IIl) ion 6.158, 7.68 
Nitrobenzene-ds 8.996 
Benzene-dB 8.354 
HexaHllorobenzene 6.1048, 8.764 
Potassium hexacyanorerrate(III) ion 

6.212 
Ferricyanide ion 6.211, 7.86 
Ferrocyanide ion 6.197, 7.77, 8.90 
Trioxalatorerrate(HI) ion 7.87 
Pentafluorobenzene 6.1309, 8.1039 
Hydrogen hexacyanoferrate(lI) ion 6.198, 

8.89 
1,2,3,4-TetraHuorobenzene 6.1426, 

8.1171 
C6H2F 402 TetraHuorohydroquinone 8.1172 
C6H2FeN6

2
- Dihydrogen hexacyanoferrate{II) ion 

8.88 
C6H2N307-

C6H30 4-

C6H~i063-
C6H4BrN2+ 
C6H4BrO-

C6H4CIN2 + 
C6H4CIO-

Picrate ion 6.1344 
5-Formylfuroate ion 8.674 
Ac(')nHate ion 6.529, 9.35 
4-Bromobenzenediazoniurn 6.675 
2-Bromophenoxide ion 6.686 
3-Bromophenoxide ion 6.687 
4-Bromophenoxide ion 6.688 
4-Chlorobenzenediazonium ion 6.731 
2-Chlorophenoxide ion 6.745 
3-Chlorophenoxide ion 6.746 
4-Chlorophenoxide ion 6.747 
1,2-Dichlorobenzene 6.827 
1,3-Dichlorobenzene 6.826 
1,4-Dichlorobenzene 6.828 
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C6H4FO- 2-Fluorophenoxide ion 6.947 
3-Fluorophenoxide ion 6.948 
4-Fluorophenoxide ion 6.949 

C6H4F 2 1,2-Diftuorobenzene 6.840, 8.543 
1,4-Difluorobt-llzene 6.841, 8.544 

C6H4N02 2-Pyridinecarboxylate ion 6.1367, 8.1111 
3-Pyridinecarboxylate ion 6.1247, 8.982 
4-Pyridinecarboxylate ion 6.1369, 8.1112 

C6H4N03 - 2-Nitrophenoxide ion 6.1274, 8.1005 
3-Nitrophelloxide ion 6.1275, 8.1006 
3-Pyridinecarboxylate ion N-oxide 8.983 
4-Nitrophenoxide ion 6.1276, 8.1008 
4-Pyridim~carboxy late ion N-oxide 

8.1113 
0oH4 N z 3-0yanopyridine 8.475 

C6H4Na02 + 4-Nitrobenzenediazonium ion 6.1257 
C6H4N4 Pteridine 6.1359 
C6H4N40 2 Lumazine 6.1123 
C6H40 2 1,4-Benzoquinone 6.637, 7.233, 8.364 
C6H40 2

2
- Hydroquinone dianion 6.1064 

C6H40l- Muconate ion 9.79 
C6H40SS22- 4,5-Dihydroxy-m-benzenedisulfonate ion 

8.1203 

C6H5Br 
C6HSBrO 
C6H5CI 
C6HsCIO 

C6HSF 
C6HsI 
C6HSNO 
C6H5N02 

C6H5N02-

C6H5NOa 
C6H5N2+ 

C6HSNsO 
C6IIsO--
C6I-I50 3S
C6H50 4P2-

Bromobenzene 6.674, 7.246 
4-Bromophenol 6.685. 7.251 
Chlorobenzene 6.730, 7.273, 8.436 
2-Chlorophenol 6.744, 7.282, 8.445 
3-Chlorophenol 8.446 
4-Chlorophenol 8.447 

Fluorobenzene 6.942, 7.360, 8.666 
Iodobenzene 6.1095, 8.826 
Nitrosobenzene 6.1286, 8.1013 
3-Pyridinecarboxylic acid 8.984 
Nitrobenzene 6.1256, 7.457, 8.995 
Nitroben'zene radical anion 5.20 
4-Nitrophenol 6.1273, 8.1007 
Benzenediazonium ion 6.623 
Pterin 6.1360 
Plu::lloxhle ion 0.1317, 8.1055, 9.105 

Benzenesulfonate ion 6.625, 7.226, 8.356 
Phenylphosphate ion 6.1336, 8.1068, 

9.108 
C6Hs07 - Isocitrate ion 6.1111 
C6Hs0 7

3- Citrate ion 6.765, 9.59 
C6HsS- Thiophenoxide ion 6.1456 
C6H6 Benzene 6.622, 7.225, 8.353 
C6H6AgN06

2- Nitrilotriacetatoargentate(I) ion 6.4 
C6H6AIN06 Nitrilotriacetatoaiuminum(lll) 6.12 
Ct)Ht)CIN 2-Chloroaniline 6.727 

3-Chloroaniline 6.728 
4-Chloroaniline 6.729 

C6H6CoN06 Nitrilotriacetatocobaltate(III) 6.132, 
7.65, 8.57 

C6H6CoN06 Nitrilotriacetatocobaltate{II) ion 6.75, 
8.40 

C6H6(JuNOs· Nitrilotriacetatocuprate(ll) ion 8.80 
C6H6D6 Cyclohexane-d6 8.484 
C6H6FeN06 NitrilotriacetatoCerrate(III) 8.101 
C{)H{)FcNO{) - Nitrilotriacctatofcrratc(II) ion 8.91 
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C6H6MnN06 - Nitrilotriacetatomanganate(II) ion 
8.117 

C6H6NNi06 - Nitrilotriacetatonickelate(II) ion 6.319, 
8.155 

C6Hr,NO- N-Pl,enylhydruxylamine, ('ull.iugH.tt- bal!le 

6.1335 
C6H6N02 + 3-Pyridinecarboxy lie acid, conjugate acid 

7.452 
CSH6N03S- Sulfanilate ion 6.1415, 8.1159 
C6HsN06

3- Nitrilotriacetate ion 8.988 
CSH6N06Zn - Nitrilotriacetatozincate(lI) ion 6.484, 

8.240 
C6HsNOsU- NitrUotriacetatodioxouranate(VI) ion 

6.464 

C6H60 3 
C6H60 3S 
C6H60 4

2-

C6H60 9S2-

C6HsS 
C6H7B02 

C6H7N 

4-Pyridinea,ldoxime 7.503 

4-Pyridinecarboxamide 6.1368, 8.1109 
Nicotinamide 6.1244, 8.977 
4-NitroaniJine 6.1254, 8.993 
Nicotinamide-N-oxide 8.981 
6-Methylpurine 8.958 
9-Methylpurine 6.1222 
6-Methoxypurine 8.898 
5-Nitro-2-furaldehyde semicarbazone 

6.1263, 8.999 
Phenol 6.1315. 7.475. 8.1054 
2-Acetylfuran 8.260 
5-Methylfurfural 8.929 
Catechol 8.430 
Hydroquinone 7.397, 8.777 

Resorcinol 8.1131 
5-Hydroxymethy lfurfural 8.797 
Benzenesulfonic acid 8.357 
2-Hexene-l ,6-dioate ion 9.83 
3-Hexene-l,6-dioate ion 8.771, 9.84 
L-Ascorbate-2-sulfate ion 8.336 
Thiophenol 7.541 
Phenylboric acid 6..1328 
2-Methylpyridine 8.959 
3-Mehhylpyridine 8.960 

Aniline 6.589, 7.210, 8.326, 9.42 
3-Methylpyridine-N-oxide 8.961 
4-Methylpyridine-N-oxide 8.962 
N-Phenylhydroxylamine 6.1334, 8.1067 

C6H7N02 N-Ethylmaleimide 6.934, 7.357, 8.656 
C6H7N02S Benzenesulfonamide 6.624, 8.355 
C6H7N03S Sulfanilic acid 6.1416, 7.521 
C6H7N06

2- . NitriJotriacetate ion, conjugate acid 

C6H7N20 2+ 
CSH7NS 

C6H70 2-

C6H70 4P 
Ct)H70t)-

6.1250 
Nicotinamide, conjugate neid 8.(}78 

Pyridine-4-carboxamide, conjugate acid 
8.1110 

4-Nitroanilinium ion 7.456 
2-Methyladenine 6.1170 
6-1\.{ethylaminopurine 8.902 
7-Methyladenine 6.1171 
9-Methyladenine 8.903 
trans,trans-Sorbate ion 6.1046 
Phenylphosphoric acid 7.486 
Ascorbate ion 6.600, 7.216, 8.335 
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1,3-Cyclohexadiene 6.787, 7.295, 8.481 
1,4-Cyclohexadiene 6.788, 7.296, 8.482 

C6H8CoN 208 - Ethylenediaminebis( oxalato) 

CsHsN+ 
C6HgN03-

C6HsN2 
C6HSN202 
C8HsN20 2S 
C6HsN20 4-

cobaltate(III) ion 7.58 
Anilinium ion 7.211, 8.327 
N-Ethylmaleamate ion 6.933 
p-Phenylenediamine 6.1331 
1,3-Dimethyluracil 6.889 
Sulfanilamide 6.1414, 8.1158 
N-Acetylglycylglycine, negative ion 

6.516, 8.263 
C6HSN302 - Histidine, negative ion 6.1055 
C6Hs02 1-Cyclopentenecarboxylic acid 7.306 

tranB,tranB-Sorbic acid 6.1047 
C6Hs04 Dimethyl fumarate 6.866, 7.337 

Dimethyl maleate 6~87? 

C6Hs0 482- 3,3'-Thiodipropionate ion 6.1451 
C6Hs04S22- 3,3' -Dithiobis{propionate ion) 6.901 
C6Hs0 5

2- 2-Hydroxyadipate ion 7.415 
C6Hs06 Ascorbic acid 7.217, 8.337 

D-Glucuronolactone 8.696 
C6Hg07 
C OH8 S 
C6Hg+ 
C6HgNO 

CSHgN03 
CSHgN03-

C6HgN06 
C6HgN30 2 

C6HgN30 3 

Citric acid 7.290, 8.457 
2,5-Dimethylthiophene 8.616 

Trimethylcyclopropenium cation 6.1481 
Polyvinylpyrrolidone 10.114 
N-Vinylpyrrolidone 6.1511, 8.1264 
N-Ethylmaleamic acid 7.356 
N-Ethylmaleamate ion 8.655 
Nitrilotriacetic acid 8.989 
Histidine 6.1053, 7.394, 8 .. 774 

1-(2-Hy droxyethy l)-2-methy ]-5-
nitroimidazole 6.1070, 8.789 

CnHg02 - Cyclopentanecarhoxylate ion 8.490 
CSHIO Cyclohexene 6.790, 7.299, 8.487 
C6H lOMo2N 208822- Bis( fJ--oxo )bis (( cysteinato) 

oxomolyhdate(V)] ion 6.282 
C6HlON06 Nitrilotriacetic acid, conjugate acid 

7.454 
C6HlON2 2,3-Diazabicyclo(2.2.2]oct-2-ene 6.822 
CSHlON22+ m-Phenylenediamine, conjugate diacid 

7.482 
o-Phenylenediamine, conjugate diacid 

7.483 
p-Phenylenediamine, conjugate diacid 

7.484 
C6HION202 Alanine anhydride 6.548, 8.297 

Sarcoaine anhydride 6.13!J3, 9.1142 

CSHlON204S22- Cystine, dian ion 6.804 
C6H10N20S Glycylaspartic acid 6.994 
C6HlON302 + Histidine, conjugate mono acid 6.1054, 

7.396 

CSH lON 30 6 

C6HlON60 

Glycylglycylglycine, negative ion 
6.1004, 8.728 

L-Glycylasparagine 6.993 

5-(3,3-Dimethy 1-1-triazeno )imidazole-4-
carboxamide 6.886 

2,4-Hexadien-l-ol 8.763, 9.80 
Cyclohexanone 6.789 
Cyclopentanecarboxylic acid 7.304 

C6HlO0 3 
C6H lO0 4 
C6H lO0 5 
C6HllNO 

Ethyl acetoacetate 7.351 
Adipic acid 8.290 
Amylose 10.8 
1-Ethyl-2-pyrrolidinone 8.661 
5,5-Dim~thyl- l-pyrroline-l-oxyl 6.882, 

7.339, 8.612 
C6HllN20 3 - j3-Alanyl-j3-alanine, negative ion 6.564 
C6HllN3022+ Histidine, conjugate diacid 7.395 
Cf\H11 N:\O:\ N-Acetylglycylglycinamide 6.515, 8.262 
C6Hl1N304 Glycylglycylglycine 6.1003, 8.727 
C6Hll0 2 - 3,3-Dimethylhutyrate ion 8.590 

Hexanoate ion 7.389, 8.769, 9.82 
CSIIl10 7 - Glucuronate ion 6.974, 8.694 
C6H 12 Cyclohexane 7.297, 8.483 

Methylcyclopentane 8.921 
CSH12AIN30S Tri~(gJydn:tto):tJnminnm(TTT) 6~ 11 

C6H12CdN306 - Tris(glycinato)cadmate(II) ion 6.51 
C6H 12CoN30 6 Tris(glycinato)cobalt{III) 7.62 
C6H12CuN30 6 - Tris(glycinato)cuprate(II) ion 6.173 
C6H12HgN30 6- Tris(glycinato}mercurate(II) ion 6.241 

CSH12MnN30S - TriR(glycinato)manganate(I1) ion 
6.267 

C OH 12N Z 1,4-Dia.za.hieyelo[2.2.2]oeta.ne 8.520 

C6H12N20 3 j3-Alanyl-j3-alanine 6.563 
f3-Alanylalanine 6.562 
4-Aminohutyrylglycine 6.578 
Alanylalanine 6.552 
Glycyl-a-aminobutyric acid 8.722 

C6H12NZ0 4 Alanylserine 6.560 
C6H12Nz0482 Cy:stine 6.803, 7.314, 8.497 

C6H 12N 20 4S2Se Selenodicysteine 8.1144 
C6R12N20 4Se2 Selenocystine 6.1396, 8.1145 
CSH12N3Ni06- Tris(glycinato)nickelate(II) ion 6.318, 

8.151 
CSH12N30 4 + Glycylglycylglycine, conjugate acid 

7.380 
C6H12N306Pb- Tris(glYcinato)plumbate(II) ion 6.354 

C6H12N30SZn- Tris(glycinato)zincate(lI) ion 6.483 
C6H12N402 Diamide 6.617, 8.350 
06B120 Vinyl isobutyl ether 6.1510 
06H120Z Ethyl butyrate 8.644 

C6H120 7 
C6H120 9S-

Hexanoic acid 7.390 
Methyl trimethylacetate 6.1229 
2,4,6-Trimethyl-l,3,5-trioxane 8.1244 
2-DeoxY-D-glucose 8.509 
Methyl a-D-arabinopyranoside 8.907 
Cluco:'Je 6.970, 7.370, 8.689 

Inositol 8.822 
D-Fructose 6.961, 8.676 
D-Galactose 6.968, 8.688 
Glucuronic acid 8.695 
Glucose-3-sulfate ion 6.972, 8.692 
Glucose-6-sulfate ion 6.973, 8.693 
Cyclohexylamine 6.791 
N,N-Diethylacetamide 6.837 
N-Methylpivalamide 8.952 
N-tert-Butylacetamide 6.702, 8.409 
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C6H 13N04 
C6H13NOs 

Isoleucine 8.838 
Leucine 6.1117, 8.849 
Nitrohexane 10.86 
Norleucine 6.1294, 8.1016 
2-Deoxy-D-galactosamine 6.967, 8.314 
D-Glucosamine 6.969 
N- [Tris{hydroxymethy l)-methyl]glycine 

8.780 
C6H13NOsS 2-Deoxy-2-sulfonamino-D-glucose 6.815, 

8.514 
C6H13N203 Glycylglycine, ethyl ester, conjugate add 

6.999 
Cf)H13N204S2 + Cystine, conjugate acid 8.498 
C6H13N303 Citrulline 8.458 
C6H13N403 + Glycylglycylglycinamide, conjugate acid 

6.1005, 6.1006 
C6H130 4S- Hexylsulfate ion 6.1051, 8.773 
C6H130 9P Glucose-l-phosphate 6.971, 8.690 

D-Fructose i-phospha.te, dihydrogen 
8.678 

D-Fructose 6-phosphate, dihydrogen 
8.679 

C6H 130 9P-, Glucose-6-phosphate ion 8.691 
C6H14 Hexane 7.388, 8.767 
C6H 14CuN20 4 Bis{J3-alaninato)cuprate{II) 8.73 

Bis{ alaninato )cuprate{II) 8.72 
C6H14N+ Cyclohexylammonium ion 8.488 

Hexamethyleneimine, conjugate acid 
7.386 

C6H 14N02 + Isoleucine, conjugate acid 7.410, 8.839 
Leucine, conjugate acid 7.413 
Norleucine, conjugate acid 8.1017 

C6H14N20 2 Lysine 6.1126, 8.853 
C6H 14N20 2 + Lysine, conjugate acid 8.854 
C6H14N204S22+ Cystine, conjugate diacid 7.315, 

C6H14N40 2 
C6H140 
C6H140S 

C6H140 6S2 

C6H J40 12P2 
C6H14024S6 
C6H14S2 
C6H15N 

8.499 
Arginine 6.597 
l-Hexanol 7.391, 8.770 
Di(l-methylethyl) sulfoxide 8.569 
Dipropyl sulfoxide 8.625 
1,2-Diethoxyethane 8.649 
1,6-Hexanediol 8.768 
l>inacol 8.1080 

Mannitol 6.1139, 8.863 
Sorbitol 6.1400 
1 ,4-Butanediol dimethanesulfnn~te 6.697 
D-Frllctose 1,6-diphosphate 6.962, 8.677 
myo-Inositol hexasulfate 8.823 
Di(l-methylethyl) disulfide 8.568 
Hexylamine 8.772 
Triethylamine 8.1219 

C6H15N03 2,2',2" -Nitrilotriethanol 8.990 
C6H15N402 + Arginine, conjugate mono acid 6.598, 

8.334 
C6H150 4P Triethyl phosphate 8.1221 
C6H16CoN404 + Bis(ethylenediamine)oxalatocoba1t{III) 

ion 7.59 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

C6HlSCoN6S2 + cis-Bis{thiocyanato-
N)bis( ethylenediamine )-cobalt(IJI} ion 
6.118 

trans-Bis( thiocyanato
N)bis{ethylenediamine )-("oh:tlt{IIT) ion 
6.119 

C6H16CrN6S2 + ci8-Bis{ethylenediamine} 
bis{ thiocyanato )-chromium(III) ion 
6.155 

CSH16N+ 1-Hexylammonium ion 7.392 
Triethylammonium ion 8.1220 

C6H16N03 + 1,1' ,1"-Nitrilotriethanol, conjugate acid 
6.1251, 8.991 

C6H16N2022+ Lysine, conjugate diacid 7.414 
C6H16N4022+ Arginine, conjugate diacid .7.215 
U6H16N6S2 Bis(2-guanidinoethyl)disulfide 6.666 
C6HlSCl2CoN4 + Dichloro(triethylenetetramine} 

cobalt(JIJ) ion 7.31, 8.49 
C()H IaN 2 + 1 ,6~ Hexo.ncdio.minc, conjugo.tc dio.cid 

7.387 
CSH20Cl2N 202Pt cis-Dich lorobis(isopropylamine)

tran8-dihydroxyplatinum(IV) 6.379, 
8.193 

C6H20N402Re + Bis(propylenediamine) 
dioxorhenium(V) ion 6.387 

C6H21 CoN70 3+ Pentaammine(isonicotinamide) 
cobalt(III) ion 8.55 

Pentaammine(nicotinamide )cobalt(III) 
ion 8.54 

C6H21 N70Ru2+ Pentaammine{isonicotinamide) 
ruthenium(II) ion 8.203 

C6H21 N70Ru3+ Pentaammine{isonicotinamide) 
ruthenium{III) ion 6.413, 7.144, 8.204 

C6H24CdN62+ Tris(ethylenediamine)cadmium(II) ion 
6.44 

C6H24CoN63+ Tris( ethylenediamine )cobalt(III) ion 
6.84, 7.22, 8.44 

C6H24 Cr N 6 3+ Tris( ethylenediamine )chromium (III) ion 
6.146 

C6H24CuN6
2+ Tris{ ethylenediamine )copper(II) ion 

6.169 
C6H24HgN62+ Tris(ethylenediamine}mercury(II) ion 

6.234 

C6H24N6Ni2+ Tris(ethylenediamine)nickel(II} ion 
6.303 

COH24NoPb2+ Tri~(ethylenediamine)leac1(IT) ion 6_352 
CSH24N6Zn 2+ Tris( ethylenediamine }zinc(Il) ion 6.480 
C6MnN64- Hexacyanomanganate(Il) ion 6.266 
C6N4 Tetracyanoethylene 6.1423 
C6N60S4- Hexacyanoosmate(II) ion 6.336, 8.165 
C6N6Ru4- Hexacyanoruthenate{II} ion 6.405, 8.202 
C7H4Br02 - 4-Bromobenzoate ion 6.676, 8.385 
C7H4CI02 - 2-Chlorobenzoate ion 6.732, 8.437 

C7H4CI03 

C7H4FN 
C7H4F02 
C7H4F02-

3-Chlorobenzoate ion 6.733, 8.438 
4-Chlorobenzoate ion 6.734, 8.439 
Dichlorohenzoylhydroperoxide 6.829 
p-Fluorobenzonitrile 6.946, 7.361, 8.668 
3-Fluorobenzoate ion 6.944 
4-Fluorobenzoate ion 6.945, 8.667 
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C7H4I02 - 2-Iodobenzoate ion 6.1096, 8.827 
3-Iodobenzoate ion 6.1097, 8.828 
4-Iodobenzoate ion 6.1098, 8.829 

C7H4NO- 2-Cyanophenoxide ion 6.780 
3-Cyanophenoxidc ion 6.781 
4-0yanophenoxide ion 0.782, 9.04 

C7H4N04 - 4-Nitrobenzoate ion 6.1258, 8.997 
C7H4N3 + 4-Cyanobenzenediazonium ion 6.778 
C7H40 3

2 - 3-Hydroxybenzoate ion, dian ion 6.1065 
4-Hydroxybenzoate ion, dianion 6.1066 
Salicylate dianion 9.114 

C7H5CI02 2-Chlorobenzoic acid 7.274 
3-Chlorobenzoic acid 7.275 
4-Chlorobenzoic acid 7.276 

C7HsCl3 cx,cx,cx-Trichlorotoluene 6.1475 
C7H5Eu032+ Salieylatoeuropium{III) ion 6.189 

C7HSF02 - 2-Fluor<;>benzoate ion 6.943 
C7H5F3 cx,cx,cx-Trifiuorotoluene 6.1479 
C7H5N Benzonitrile 6.634, 7.231, 8.362, 9.47 
C7H5N04 4-Nitrobenzoic acid 7.458 
C7H!)NOS p-Nitroperoxybenzoic acid 6.1272 

. U7HS02 - 2-Hydroxybenzaldehyde, conjugate base 

C7Hs0 3V 2+ 
C7H 6N 02-

C7H6NOsS
C7H6N20 S 
C7H6N40 5 

C7H60 
C7H60 2 

C7H603 

C7H7+ 
C;H7Br 
C7H7CI 

C7H7N02 
C7H7Nz+ 
C7H7N20 + 
C7H7N50 
C7H70-
C7H70 3S-

8.1139 
4-Hydroxybenzaldehyde, conjugate base 

8.778 
Benzoate ion 6.630, 7.229, 8.359, 9.46 
4-Hydroxybenzoate iOIl 8.779 
Salicylate ion 6.1391, 8.1140 
Salicylatovanadium(III) ion 6.467 
2-Aminobenzoate ion 0.f573, B.300 

3-Aminobenzoate ion 6.574, 8.307 
4-Aminobenzoate ion 6.575, 8.308 
p-Nitro-o-toluenesulfonate ion 8.1014 
3,5-Dinitroanisole 6.891, 8.619 
Furamazone 6.965, 8.683 
Benzaldehyde 7.223, 8.351 
Benzoic acid 6.632, 7.230, 8.361 
3,4-Dihydroxybenzaldehyde 6.846, 8.555 
4-Hydroxybenzoic acid 7.398 
Salicy lie acid 7.511, 8.1141 

Tropylium ion 7.561 
Benzyl bromide 6.647 
4-Chlorotoluene 6.756 
Benzyl chloride 6.648, 7.238 
4-Iodotoluene 6.1106 
3-Acetylpyridille 6.524 
Benzaldoxime 6.620 

Benzamide 6.621, 7.224, 8.352 
4-Nitrotoluene 6.1289, 9.101 
4-Methylbenzenedia.zonium ion 6.1176 

4-Methoxybenzenediazonium ion 6.1158 
3-Methylpterin 6.1221 
4-Methylphenoxide ion 9.97 
2-Toluenesulfonate ion 8.1208 
3-Toluenesulfonate ion 8.1207 
4-Toluenesulfonate ion 6.1467, 8.1206 

C7Ha Cycloheptatriene 6.786, 7.294, 8.480 

Toluene 6.1466, 7.547, 8.1205, 9.128 

Theobromine 6.1445, 8.1192 
Theophy lline 6.1446, 8.1193 
2-Methylphenol 8.462 
4-Methylphenol 6.770, 8.463 
Anisole 6.591, 7.212, 8.328 
Benzyl alcvhol 6.644, 7.237, 8.365 

Hydroxycycloheptatriene 6.1068 
Methy I phenyl sulfoxide 8.950 
2,3-Dihydroxytoluene 6.850, 8.567 
2-Methoxyphenol 8.891 
3,4-Dihydroxytoluene 7.332 
3-Methoxyphenol 8.892 
4-Methoxyphenol 8.893 
Methoxyphenol 6.1163 
Benzyl mercaptan 6.651 
2,4-Dimethylpyridine 8.610 

2,6-Dimethylpyridine 8.611 
4-Methylaniline 9.129 
Benzylamine 6.645, 9.48 
l-11ethylnicotinamide 6.1208 
2-Pyridinealdoxime, N-methyl- 6.1366, 

7.504, 8.1108 
C7H9N 5 6-Dimethy laminopurine 8.584 
C7Hg06 3-0-Methyl-L-ascorbate ion 8.910 
C7H lON+ Benzylammonium ion 6.646,8.366 
C7HlON,,02S Sulfaguanidine 6.1413.8.1157 
C7HlO0 2 l-Cyclohexenecarboxylic acid 7.300 

3-Cyclohexene-l-carboxylic acid 7.301 
C7HlO0 6 1-0-Methyl-L-ascorbic acid 8.908 

2- O-Methyl-L-ascorbic acid 8.909 

3- O-Methyl-L-ascorbic acid 8.911 
C7Hn N20 3 - Prolylglydne, negative ion 6.1347 
C7HUN304 1-(2-Hydroxy-3-methoxypropyl)-2-

nitroimidazole 6.1071, 8.796 
C7Hn 0 2 - Cyclohexanecarboxylate ion 8.485 
C7H12N03 2-Carboxy-5,5-dimethyl-l-pyrroline-l-

oxyl 8.428 
C7H12N03 - N-Acetylvaline, negative ion 8.270 
C7H12N03S- N-Acetylmethionine, negative ion 8.266 
C7HIZNz03 Glycylproline 6.1027 

L-Prolylglycine 6.1346 
C7H12N204S22- Djenkolate ion 6.903 
C7H12N20 S Glycylglutamic acid 6.995 
C7H12N302 + N-Methylhistidine, conjugate add 

6.1191 
C7HIZN304 J3-Alanylglycylglydne, negative ion 

6.566 

C7H 120 
C7H120 2 
C7H120 4 

Glycylglycyl-J3-alanine, negative ion 
6.1002 

Cydohepta,none 6.785 

Cyclohexanecarboxylic add 7.298 
Diethyl malonate 8.539 
Pimelic acid 8.1079 
Cydoheptanol-l-d 8.479 
2,5,5-Trimethy I-l-pyrroline N-oxide 

8.1243 
C7H13N03S N-Acetylmethionine 7.182 

C7H13N203 + Glycylproline, conjugate acid 8.744 
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C7HlaNa04 f3-Alanylglycylglycine 6.565 
Glycylglycyl-f3-alanine 6.1001 
Glycylglycyl-L-alanine 6.1000 
Cycloheptane 8.477 
Methylcyclohexane 8.920 

C7H14N20a Glycylnorvaline 8.741 
Glycylvaline 6.1036, 8.752 
Valylglycine 6.1505 

C7H14N20 aS Glycylmethionine 6.1023, 8.738 
Methionylglycine 6.1155 
Cycloheptanol 8.478 
a-Methylglucoside 8.931 
Methylgalactoside 8.930 

C7H15Cl2N202P Cyclophosphamide 6.794 
C7H15NO N,N-Dimethylpivalamide 6.881, 8.608 
C7HlSN20a + Glycylvaline, conjugate acid 8.703 

C7H15N20aS+ Glycylmethionine, conjugate acid 
8.739 

C 7H 16 3-Ethylpentane 8.657 

Heptane 8.759 
C7H16N02 + Acetylcholine 8.258 
C7H160 l-Heptanol 8.760 
C7HlaCoN7062-t- Pentaammine(2,4-

dillitrobenzoato )cobalt(III) ion 6.128 
Pentaammine{3,5-

dinitrobenzoato )cobalt{III) ion 6.129 
C7H1aN+ Butyltrimethylammonium ion ·8.419 
C7H19CoN60/+ Pentaammine{2-

nitrobenzoato )cobalt(III) ion 6.125 
Pentaammine{3-nitrobenzoato )cobalt(III) 

ion 6.126 
Pentaamm ine( 4-nitrobenzoato )cobalt(III) 

ion 6.127, 7.61 
C7H20CoNs022+ Pentaammille(benzoato )cobalt(III) 

ion 7.60, 8.53 
CsH26Br 2CoN6 + cis-Dibromobis( diethylenetria.mine) 

cobalt{III) ion 7.27 
CSH2N4S 2,1 ,3-Benzothiadiazole-4, 7 -dicarbonitrile 

CsHSN03 

CaH5N04 

CaHs04-
CaH6BrN 
CaH6CIN 
CaH6CI02-

CaH6N04-

6.638 
4-Cyanobenzoate ion 6.779 
1,2-Dicyanobenzene 7.324 
1,3-Dicyanobenzene 7.325 
1,4-Dkyallobenz,ene 6.835, 7.320, 8.530 

5,5' -Nitrilodibarbiturate ion 8.987 
Phthalate ion 6.1339, 8.1077, 9.109 
m-Phthalate ion 6.1341 
p-Phthalate ion 6.1342, 8.1078 
2-Nitrobenzofuran 6.1259 
4-Hydroxy-2-nitrobenzofuran 6.1072 
5-Hydroxy-2-nitrobenzofluan 6.1073 
6-Hydroxy-2-nitrobenzofuran 6.1074 
7-Hydroxy-2-nitrobenzofuran 6.1075 
2,3-Dihydro-5-nitro-l,4-phthalazinedione 

8.548 
Phthalate ion, hydrogen 6.1340 
5-Bromoindole 8.388 
5-Chloroindole 8.443 
2-Chloro-2-phenylacetate ion 6.748 
4-Nitrophenylacetate ion 6.1277 
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CaH6N202 
CSH6N20 3 

CgH6N40 5 

CSH6S2 

CSH7N 

CSH7NS 
CsH7N20 a-
OsH7N30 2 
CaH70 2-

CSH8 
C8HsN02-

CSHgN2 

CsHsO 
CaHa0 2 

CaHaOs 
CgHgBrO 
CSHgCI 
CaHgDO 
CSHgN 
CaIIgNO 
CaHgN02 

CaHIO 

Phthalazine 6.1343 
Quinoxaline 6.1383 
5-Nitroindole 8.1001 
2 ,3-Dihydro-5-hydroxy-l ,4-

pht.halazinedione 8.545 
Furadantin 6.964, 8.681 
2,2' -Bithiophene 8.383 
4-Tolunitrile 6.1468, 7.548, 8.1209, 

9.130 
Indole 6.1089, 7.403, 8.815 
5-Hydroxyindole 8.792 
4-Nitroacetophenone 6.1253, 7.455, 

8.992 
Benzyl thiocyanate 6.655 
Nicotinura.te ion 6.1248, 8.985 
Luminol 8.852 

Phenylacetate ion 6.1319, 7.478, 8.1057, 
9.107 

m-Toluate ion 8.1463, 0.125 

0-Toluate ion 8.1464, 9.126 
p-Toluate ion 6.1465, 8.1204, 9.127 
2-Methoxybenzoate ion 8.885 
3-Methoxybenzoate ion 8.886 
4-Ml"thoxybenzoate ion 8.887 
2-Hydroxy-5-methoxybenzoate ion 8.793 
4-Hydroxy-3-methoxybenzoate ion 8.794 
Styrene 6.1403, 7.515, 7.516, 8.1150 
Phenylglycine, negative ion 6.1333 
5-Aminoindole 8.316 
Acetop benone 6.501, 7.177, 8.254 
2,5-Dimethyl-l,4-b~nzoquinone 6.859 
Benzyl formate 6.649 
Phenyl acetate 7.477 
Phenylacetic acid 7.479 
2,4-Dihydroxyacetophenone 8.552 
2,5-Dihydroxyacetophenone 8.553 
3,4-Dihydroxyacetophenone 6.845, 8.554 
Succiny I peroxide 6.1410, 8.1154 
l-(p-Bromophenyl)ethanol 8.390 
(2-Chloroethyl)benzene 8.740, 7.279 
l-Phenylethanol-l-d 8.1063 
Indoline 8.819 
Aceta.nilide 7.171, 8.248 
Acetaminophen 8.247 
Ethylbenzene 8.643, 9.73 
m-Xylene 7.572. 8.1268. 9.135 
o-Xylene 7.573, 8.1269, 9.136 
p-Xylene 7.574, 8.1270, 9.137 

CaHlOCoN20a - Bis{iminodiacetato)cobaltate(III) ion 
6.131,8.56 

C8HlOCoN20 a 2- Bis(iminodiacetato )cobaltate(II) ion 
8.39 

C8H loCuN20 a 2- Bis(iminodiacetato )cuprate(II) ion 
8.79 

CaH lON~ - Tyra,nii ne, negative ion 6.1491, 8.1248 
CaHlON06P Pyridoxal5-phosphate 8.1370, 8.1117 
C8HlON2NiOl- Bis(iminodiacetato)nickelate(II) ion 

8.154 
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CSHION20 N,N-Dimethyl-4-nitrosoaniline 6.874, 
8.603 

CSHlON203S Sulfacetamide 6.1412,8.1156 
CSHION3 + 4-(Dimethylamino )benzenediazonium ion 

CsH W N402 
OSHlOO 

CgH100 3 

6.857 
Caffeine 6.709, 8.423 
I-Phenylethanol 8.1082 
Benzyl methyl ether 8.388 
Phenethyl alcohol 8.1052 
Ethyl phenyl sulfoxide 8.659 
1,2-Dimethoxybenzene 7.333, 8.570 
t,3-Dimethoxybenzene 7.334, 8.571 
1,4-Dimethoxybenzene 7.335,8.572 
2,3-Dimethoxyphenol 8.580 
2,6-Dimethoxyphenol 8.581 
3,lJ-Dimethoxyphenol 8.582 

ci8-4-Cyclohexene-l,2-dicarboxylic acid 
7.302 

o.-Methylbenzylamine 6.1177. 9.95 
Benzylmethylamine 8.1179 
Phenethylamine 6.1314 
N,N-Dimethylaniline 8.586, 9.89 
2,4,6-Trimethyl-3-hydroxypyridine 

8.1239 
4-Ethyl-5-hydroxy-2-methylpyridine 

8.654 

CslIn N03 Pyridoxine 6.1371, 8.1119 
CgHllN30S 6-Azauridine 8.613, 8.347 
CSHllN40 3 - Glycylhistidine, negative ion 6.1019, 

CgH12NO+ 
CSH 12N02 

8.733 
ft ,ft ,9-Trimethyladenine 8.1233 
o.-Methylbenzylammonium ion 6.1178, 

8.912 
Phenethylammonium ion 8.1053 
N,N-Dimethylanilinium ion 8.587 
N-Methylbenzylammonium ion 8.1180, 

8.913 
Tyramine, conjugate acid 6.1490 
Norpseudopelletierine N-oxyl 6.1295, 

6.1018 

CSH12N02 + Dopamine, conjugate acid 8.562 
CSH12N2 N,N-Dimethyl-p-phenylenediamine 6.878 
CSH12N20 2 2,4-Diethoxypyrimidine 6.836 
CSH12N20 3S 6-Aminopenicillanic acid 8.582 
CSH12N305 N-Acetylglycylglycylglycine, negative 

ion 8.517, 8.284 
C8H12Nl)3 Glycylhistidine 8.1017 
CSli12N40 S 5-Azacytidine 8.807, 8.341 
CSH 12Ns+ N',N',N>-Trimethyladeninium 8.1234 
CgH1206 2,S-Di- O-methyl-L-ascorbic acid 8.588 

CSH13NZOSP Pyridoxamine-5-phosphate 8.1118 
CSH13N403 + Glycylhistidine, conjugate acid 6.1018, 

8.732 
CSH13N40S Glycylglycylglycylglycine, negative ion 

8.1007 
CSH130ZS2 Lipoate ion 6.1122 
CSH14N03 - N-Acetylleucine, negative ion 8.265 
CSH14N40S Glycylglycylglycylglycine 8.731 
CSH140 Cyclooctanone 6.792 

2,5-Dimethyl-3-hexyne-2,5-diol 8.595 
Diethyl succinate 8.540 
Hexane-l,6-dicarboxylic acid 8.1151 
2-Acetamido-2-deoXY-C:X-D-glucopyranose 

6.495, 8.248 
2-Acetamido-2-dcoxy-D-galactopyranose 

8.494, 8.245 
CsH 15N504 Glycylglycylglycylglycinamide 8.729 
CgH 16CU N 202 Bis{2-amilloisobu tyrato )copper(II) 8.75 
CgH16CuN204 Bis{2-aminobutyrato)copper(II) 8.74 

Bis{3-aminobutyrato )copper(II) 8.76 
Bis( 4-aminobutyrato )copper(II) 8.77 

CSH16N203 Glycylisoleucine 8.1020, 8.734 
Glycylleucine 8.1021, 8.738 
Glycylnorleucine 8.740 
DL-Lt:ucylgJycille 6.1119 

CSH16N20aS Alanylmethionine 6.559 
CSH16N204S2 Homocystine 6.1059 
CSH16NsO" + Glycy}glycylglycylglycinamide, conjugate 

acid 6.1008, 8.730 
CSH17Nz0 3 + Glycylisoleucine, conjugate acid 8.735 

Glycylleucine, conjugat.e acid 8.737 
CgH170 4S- Odylsulfate ion 6.1296, 8.1024 
CSHIS 2,2,4-Trimethylpentane 8.1240 

Octane 8.1021 
CaHlaNz04S 4-{2-Hydroxyethyl)-l

piperazineethanesulfonic acid 8.790 
CgHlgN204S22+ Cystine, dimethyl ester, conjugate 

acid 6.805 
1-0danol 8.1022 
Di( tert-butyl) sulfoxide 8.525 
Dibutyl sulfoxide 8.524 

CSH1S0 2 Di-tert-hutyl peroxide 8.825 
UsH1sOa Diethyl~ne glycol diethyl ether 8.535 
CSH1SS2 Di-tert-butyl disulfide 8.522 
CgH19CoNsO" + Pentaammine{terephthalato)cohalt(III) 

ion 6.130 

CSH19N Dihutylamine 8.521 
n-Octylamine 8.1023 

C gH19N05 :l,:l-BiF,\hydroxymethyl)-2,:l' ,'J;'-
nitrilotriethanol 6.888, 8.382 

Tetraethylammonium ion 6.1425, 
8.1170,9.117 

CSH22CrN402S+ (2-Mercapto-2-methylpropionato
O,S)bis( ethylenediamine )chromium (III) 
ion 8.65 

CgH26Br2CoN6 + trans-Dihromohi~(diE'thylpnE'
triamine )-cohalt(lIl) ion 7.28 

CSH2SClzCoN6 + cis-Dicltlorobis( diethylenetriamine)
cobalt(III) ion 7.32 

trans-Dichlorobis( diethylenetriamine)
cobalt(III) ion 7.33 

CSHZ6CoF2N6 + trans-Bis(diethylenetriamine)
diHuorocoha.lt(III) ion 7.37 

CgH26CoNs 3+ Bis( diethylenetriamine )cobalt(III) ion 
8.85,8.45 

CSH30CoN6023+ Bisaquahis( diethylenetriamine) 
cohalt(III) ion 7.24 
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CgH34C02Ng024+ J-L-Amido-J-L-superoxidotetrakis
(ethylenediamine )dicobalt{IIl} ion 

C9H30 6
3-

CgHaN2 

C9H60 2 
C9H60 3

2-

6.137 
Octacyanomolybdate{lV) ion 6.280, 

8.123 
1,3,5-Benzenetrica,rboxylate ion 6.626 
5-Cyanoindole 8.471 
Coumarin 6.767, 8.461 
p-Hydroxycinnamate ion, conjugate base 

9.85 
C9H606 1,3,5-Benzenetricarboxylic acid 7.227 
C9H7IN03 - o-Iodohippurate ion 6.1101, 8.830 
C9H7N04 5-Methoxy-2-nitrobenzoful'an 6.1161 

C9H70 2 
C9H70 3-

C9H70 4 
CgHs1N03 
CgHSN 20 2 

7-Methoxy-2-nitrobenzofuran 6.1162 
Cinnamate ion 6.763, 8.456 
p-Hydroxycinnamate ion 8.783 
3,4-Dihydroxycinnamate ion 8.556 
o-Iodohippuric acid 7.406 
2,3-Dihydro-5-methyl-t ,4-

phthalazinedione 8.546 
Vinyl benzoate 6.1507 
tra.ns-Cill.11amic acid 6.764 

. C9HS0 3
2- 3-(p-Hydroxyphenyl}propionate dianion 

CgHgN02 
CgHgN03 
CgHgN03

2-

CgHgN07 
CgIlgN202+ 

6.1080, 8.799 
I-Methylindole 8.936 
~-Methylindole 6.1201, 8.937 
3-Methylindole 6.1202, 8.938 
5-Methy lindole 8.939 
l-{p-Cya.nophenyl)etha.nol 8_473 

5-Methoxyindole 6.1159, 8.889 
trans-Cinnamamide 6.762 
2-(N-F ormy lamino }acetophenone 6.956 
Hippuric acid 7.393 
Tyrosine, dianion 6.1493, 8.1251 
5-Nitro-2-furaldehyde diacetate 6.1262 
4-(Ethoxycar bOllyl )benzenediazonium iUIl 

6.918 
CgHgN20SP2- Uridine monophosphate, 2' ,3'-cyclic 

dianion 6. 1500 
CgHgN302S2 Sulfathiazole 6.1418,8.1161 
C9H902 - 3-Phenylpropionate ion 6.1337 
C9H903 - 3-{p-Hydroxyphenyl)propionate ion 

6.1079,8.800 
2,3-Dimethoxybenzoate ion 8.573 
2,4-Dimethoxybenzoate ion 8.574 
2,6-Dimcthoxyhcnllloatc ion 8.676 
3,4-Dimethoxybenzoate ion 8.576 
3,5-Dimethoxybenzoate ion 8.577 
4-Hydroxy-3,5-dimethoxybenzoate ion 

8.784 
C9HI0 a-Methylstyrene 6.1224, 7.446, 8.965 

Allylbenzene 9.40 
C9HlON02 - Phenylalanine, negative ion 6.1322, 

8.1059 
C9HlONOa 4-{2-Amino-2-carhoxyethyl}phenoxy 5.23 
C9H lON z 5,6-DimethylbenziUlidazole 6.858 

C9H10N204 O'.,p-Dinitrocumene 6.892 
C9Hl0N209p3- Uridine monophosphate, trianion 

6.1502 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

Phenylacetone 6.1320 
Benzyl acetate 6.643 
Hydrodnnamic add 6.1338 

C9H lO0 3 3-{p-Hydroxyphenyl)propionic acid 7.399 
CUHl t N02 PheJlyla.1an ine 6.1321. 7.480, 8.1058 
CgHUN03 Adrenalone 6.544, 8.293 

Tyrosine 6.1492, 7.564, 8.1249 
C9Hll N04 3-{3,4-Dihydroxyphenyl)-L-alanine 6.849 
C9HllN20 6 - Uridine, negative ion 6.1499 
C9HllN209p2- Uridine monophosphate, dianion 

6.1501 
CgHuNa07P- Cytidine 2' ,3'-cyclicmonophosphate 

ion 6.807 

C9H12N02+ 
C9H12N03+ 
CgH12N20 
CgH12N20 6 
C9H120 

CgH120S 
C9HUOZ 

C9H120 3 

1,2,3-Trimethylbenzene 7.558, 8.1237, 
9.132 

1,2,4-Trimethylbenzene 7.559, 8.1238, 
9.133 

1,3,5-Trimethylbenzene 7.429, 8.873, 
9.91 

Cumene 8.469, 9.62 
Phenylalanine, conjugate acid 7.481 
Tyrosine, conjugate acid 7.565, 8.1250 
Phenylalanine amide 6.1323 
Uridine 6.1498, 8.1256 
I-Phenyl-l-propanol 8.1069 
I-Phenyl-2-propanol 8.1070 
2-Phenyl-2-propanol 8.1071 
Isopropyl phenyl sulfoxide 8.844 
Cumene hydroperoxide 8_778 

1,2,3-Trimethoxybenzene 7.550, 8.1223 
1,2,4-Trimethoxybenzene 7.551, 8.1224 
1,3,5-Trimethoxybenzene 7.552, 8.1225 

CgH laHgN 20SP Deoxyuridine 5' -mollophosphate, mer
curated 6.816 

CgHlaN 
09Il13NO 

C9H13NOa 
C9H13N20+ 

N,N-Dimethylbenzylamine 6.860 
Norephedrine 0.1293 

Adrenaline 6.542, 8.291 
Phenylalanine amide, conjugate add 

6.1324 
(C9H13N20gP}x Oligouridylic add 10.142 
CgHlaN20gP 3'-Uridine monophosphate 8.1258 

Uridine 2' (3')-monophosphate (mixed) 
8.1259 

Uridine 5'-monophosphate 7.568, 8.1257 
C9H13N304 2'-Deoxycytidine 8.507, 9.67 
C9H13N305 Cytidine 6.806, 8.500 
C9H13N403 - I3-Alanylhistidine, negative ion 6.569, 

8.302 
CgH14CuN40 a I3-Alanylhistidinecopper(II) complex 

6.175 
Trimethylanilinium ion 7.557 
N,N-Dimethylbenzylammonium ion 

6.861 
C9H14N03 + Adren~line, conjugate acid 6.543, 7.196, 

8.292 
C9H14N 30 7P 2' -Deoxycytidine-5' -monophosphate 

8.508 
C9H14NaOsP Cytidine 3'-monophosphate 8.502 

Cytidine 5'-monophosphate 6.808, 8.501 



RATE CONSTANTS FOR REACTIONS OF RADICALS IN AQUEOUS SOLUTION 833 

C9H14N403 I3-Alanylhistidine 6.567 
C9H14P+ Trime'thylphenylphosphonium ion 

6.1486, 7.560 
C9H15N202 3-Carbamoyl-2,2,5,5-tetramethyl-3-

pyrrolin-l-yloxy 6.713, 7.267, 8.426 
C9HlsNa04 Gly<,ylglycylproline 6.1014 
C9Hl5N403 + I3-Alanylhistidine, conjugate acid 6.568, 

8.301 
C9Hl6N02 2,2,6,6-Tetramethyl-4-piperidone N-oxyl 

6.1437, 7.533,8.1186,9.122 
C9H I6N05 - Pantothenate ion 6.1305, 8.1034 
C9H l60 4 Azelaic acid 8.348 
C9H 17N20 2 3-Carbamoyl-2,2,5,5-

tetramethylpyrrolidin-l-yloxy 6.712, 
7.268, 8.425 

C9H17Na04 Ala.nylah.nyl:tl:tnine 6_553 

C9HlSCoNa06 Tris(alaninato)cobalt(III) 7.63 
CgH IsNO 2,2,6,6-Tetramethylpiperidine-N-oxyl 

6.1436, 7.532, 8.1185 
C9HISN203 Alanylleucine 6.557 

L-Leucyl-L-alanine 6.1118 
CgH IsN 4Pt 2+ Diethylenetriamine(pyridine )platinum(II) 

ion 8.182 

C9Hl9Na03 Alanyllysine 6.558 
C9H22N 4Ni 2+ 1,4,7,10-Tetr aazacyclotridecanenickel(lI) 

ion 6.304, 8.137 
CIOC02NI0025- Decakis(cyano )-J.L

superoxidodicobaltate(III) ion 6.136 
ClOH2N4 1,2,4,5-Tetracyanobenzene 10.134 
C lOH40i- 5,8-Dihydroxy-1,4-naphthoquinone, conju

gate dibase 6.848 
C loH50 5S- 1,2-Na.phthoquinone-4-sulfonate ion 

6.1239 

ClOH7Br 
C 1oH7Cl 
ClOH10 
CIOH70-

1 ,4-N aph thoqu inone-2-sulfonate ion 
6.1240, 7.450 

1,4-Dibromonaphthalene 6.824 
5,8-Dihydroxy-l,4-naphthoquinone 

6.847, 7.331 
I-Bromonaphthalene 6.681 
l-Chloronaphthalene 6.743 

2-Naphthoxy 5.19 
I-Naphthoxide ion 6.1242 
2-Naphthoxide ion 6.1243 

C lOH10 aS- 2-Naphthalenesulfonate ion 6.1234 
CIOHS Naphthalene 6.1233, 7.448, 8.973 
CloRsCIN303 5-{2-Chloroacetamido )-2,3-dihydro-l,4. 

phthalazinedione 8.433 

ClOHsCoN22+ 2,2' -Bipyridinecobal,t(II) ion 6.66 
C lOHgN02 - Indole-3-acetate ion 6.1090, 8.817 

Indole-5-acetate ion 8.816 
C IOHsN03S- l-Aminonaphthalene-4-sulfonate ion 

6.581, 8.317 
2,2' -Bipyridine 6.662, 8.380 
4,4' -Bipyridine 6.663, 8.381 
2-Naphthol 7.449 
2-Phenylfuran 8.1064 

C loHSOgS2 4,5-Dihydroxy-2, 7 -naphthalenedisulfonic 
acid 8.561 

2-Naphthylamine 6.1241 

OlOHgN02 

OloHgN3 
OlOHg0 4-

Indole-3-acetic acid 7.404 
2,2' -Dipyridylamine 6.899 
4-Hydroxy-3-methoxycinnamate ion 

8.795 
OlOH lON03- N-Acetylphenylgly<,ine, nE'gative ion 

6.523 
OlOHlON22+ 2,2'-Bipyridinillm 7.242 

4,4' -Bipyridine, conjugate diacid 7.243 
OlOHllN 1,2-Dimethylindole 8.600 

1,3-Dimet.hylindole 8.601 
2,3-Dimethylindole 8.602 

OlOHu N02 2-(N-Acetylamino)acetophenone 6.505 
2-(N-Formyl-N-

methylamino )acetophenone 6.960 
OlOHu 0 2 - Phenylbutyrate ion 6.1330 
C lOH l10 6 - 2,::I,4-Trimethoxybenzoate ion R 1226 

2,4,5-Trimethoxybenzoate ion 8.1227 
2,4,6-Trimethoxybenzoate ion 8.1228 
3,4,5-Trimethoxybenzoate ion 8.1229 

OloH12AgN20 g 3- Ethylenediaminetetraacetato
argentate(I) ion 6.5 

OlOH12AIN20 S - Ethylenediaminetetraacetato
o.lumino.te{III) ion 6.14 

o loB 120dN 20 8 2- Ethylenediaminetetraacetato
cadmate{U) ion 6.53 

CloH12CeN20g - Ethylenediaminetetraacetato
cerate(III) ion 6.58 

o loH 1200N 20g - Ethy lenediaminetetraacetato
cobaltate(III) ion 6.133, 8.58 

OloH12CoN20 g2- Ethylenediaminetetraacetato
cobaltate(II) ion 6.77, 8.41 

o loH 120r N 208 - Ethy lenediaminetetraacetato
chromate(III) ion 6.159 

ClOH12CuN20g2-. Ethylenediaminetetraacetato
cuprate(II) ion 6.178; 8.81 

CIOH12DyN20S - Ethylenediaminetetraacetato
dysprosate(III) ion 6.185 

OlOH12ErN20g - Ethylenediaminetetraacetatoerbate(III) 
ion 6.187 

ClOH12EuN20S - Ethylenediaminetetraacctato
europate(III) ion 6.190 

CloH12FeN20g Ethylenediaminetetraacetato
ferrate(III) ion 6.213 

0lOH12FeN20g2- Ethylenediaminetetraacetato
ferrate(I1) ion 6.199, 8.92 

OlOHl2GaN20S Ethylenedia.minetetraa.(,etato
gallate(UT) ion 6.227 

o loH 12GdN 20g - Ethy lenediaminetetraacetato
gadolinate(UI) ion 6.229 

o lOB 12HgN20g 2- Ethylenediaminetetraacetato
mercurate{II) ion 6.243 

OlOH12HoN20 g - Ethylenediaminetetraacetato
holmate(III) ion 6.245 

OlOH12InN20g - Ethylenediaminetetraacetatoindate(III) 
ion 6.256 

o 101-I12LaN2Og - Ethylenediaminetetraacetato
lanthanate(III) ion 6.262 

OloH12LuN20 g - Ethylenediaminetetraacetato
lutetate(III) ion 6.264 
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CIOH 12MnN20S 2- Ethylenediaminetetraacetato
manganate(II) ion 6.269, 8.118 

ClOH12Mo2N20122- Bis(,..,-oxo)(ethylenediaminetetra
acetato )-bis[oxomolybdate(V)] ion 
6.281 

ClOR 12N2NdOs- Ethylenediaminetetraacetato
neodymate(IIl) ion 6.298 

C loR 12N 2NiOs 2- Ethylenediaminetetraacetato
nickelate(II) ion 6.321, 8.156 

ClOH12N20 2 2-(N-Formylamino)-3'-
aminopropiophenone 6.957 

ClOH12N20 5S 7-Aminocephalosporanic acid 6.579 
CloII12N20S Orotidine 6.1299, 8.1028 
ClOH12N20 S 4- Ethylenediaminetetraacetate ion 

6.931,9.74 
CloH12N20SPb2- Ethylenediaminetetraacetato

plumbate(II) ion 6.356 
ClOHl2N20SPr - Ethylenediaminetetraacetato

pl'~.li'Ip.nrlym:ttp.(nI) jnn 6363 

CloH l2N 20SSc - Ethylenediaminetetraacetato
scandate{ITI) ion 6.425 

CIOHl2N20SSm - Ethylenediaminetetraacetato
samarate(III) ion 6.433 

ClOH12N20sSn2- Ethylenediaminetetraacetato
stannate{II) ion 6.435 

CloH12N20S Tb - Ethylenediaminetetraacetato
terbate(III) ion 6.444 

C lOH l2N 208 Tm - Ethy lenediaminetetraacetato
thulate{III) ion 6.456 

CloH12N208 Y- Ethylenediaminetetraacetato
yttrate(III) ion 6.473 

ClOII12N20 S Yb - Ethylenediaminetetraacetato
ytterbate(III) ion 6.475 

CloH 12N20SZn 2- Ethylenediaminetetraacetato-
zincate{II) ion 6.486, 8.241 

C lOH12N40 4 Thymine dimer 6.1462 
CloH12N405 Inosine 8.820 
CloH120 1,2,3,4-Tetrahydro-l-naphthol 8.1174 
ClOH120 2 2-Methoxy-4-propenylphenol 8.896 

4-tert-Butyl-l,2-benzoquinone 6.707, 
7.264 

Duroquinone 6.906 
OlOII120S Propyl 3,4,5-trihydroxybenzoate 0.1099 

CIOH13CuN209 3- Ethylenediaminetetraacetato 
(hydroxy)-copper(II) ion 6.179 

C1oH13DO 2-Methyl-l-phenyl-l-propanol-l-d 8.948 
C 10Hl3N20SP 2' -Deoxyuridine 5' -monophosphate 

8.516 
ClOH13N20UP Orotidine monophosphate 8.1029 
ClOH13N407P 2' -Deoxyinosine 5' -monophosphate 

8.511 
ClOH13N40SP Inosine monophosphate 8.821 
ClOH13N409P Xanthine monophosphate 8.1267 
ClOHl3N503 2'-Deoxyadenosine 6.813, 8.505 
ClOH13N504 Adenosine 6.540, 7.193, 8.282 
ClOHl3N505 Guanosine 6.1040, 8.756 
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1,2,3,4-Tetramethylbenzene 7.528, 
8.1180,9.119 

1,2,3,5-Tetramethylbenzene 7.529, 
8.1181,9.120 

1 ,2,4,5-Tet.ra.mp.thylbenzene 7.530, 
8.1182, 9.121 

tert-Butylbenzene 9.56 
CloHl4FeN20S Ethylenediaminetetraacetatoferrate(III) 

8.102 
ClOHl4N20 a-(2-Pyridyl)-tert-butyl nitrone 6.1372, 

8.1120 
a-(3-Pyridyl)-tert-butyl nitrone 6.1373, 

8.1121 
a-(4-Pyridyl)-tert-butyl nitrone 6.1374, 

8.1122 
C lOH14N20 2 a-(3-Pyridyl l-oxide)-N-ter~butylnitrone 

6.1375, 8.112'4 
a-( 4-Pyridyl I-oxide )-N- tert-butylnitrone 

6.1376, 7_5D7, R.1125 

ClOH14N20 4S Methylpenicillin 6.1215 
ClOH14N20S Thymidine 7.544, 8.1200 
ClOH14N20S2- Ethylenediaminetetraaeetate ion, dihy-

drogen 8.647 
CloHl4N202 a-(2-Pyridyl l-oxide)-N-tert-butylnitrone 

8.1123 
ClOHl4N30S Convidne 8.460 
ClOH14N50 4+ Adenosine, conjugate acid 7.194, 8.283 
ClOH14Ns06P 2'-Deoxyadenosine 5'-monophosphate 

8.506 
ClOH14N50 7P Adenosine3'-monophosphate 8.288 

Adenosine 5'-monophosphate 6.541, 
7.195, 8.286 

Deoxyguanosine 5'-monophosphate 8.510 
ClOH14N50 SP Guanosine 3'-monophosphate 8.757 

Guanosine 5' -monophosphate 8.758 
ClOH140 l-(p-Ethylphenyl)ethanol 8.658 

l-Phenyl-3-butanol 8.1060 
2-Methyl-l-phenyl-l-propanol 8.947 
2-Methy l-l-phenyl-2-propanol 8.949 
4-tert-Butylphenol 8.417 

C1oH140 2 4-tert-Butyl-l,2-dihydroxybenzene 8.414 
Camphoroquinone 6.711 

0 lOH140 4 1,2,4,o-TetramethoxybcnJlcnc 7.627, 

8.1178 
C lOH15NO I-Ephedrine 6.909, 8.630 
CloHlSN20:!S- Biotin, anion 6.660 
ClOHlSN207P Deoxythymidine 5'-monophosl'hate 

8.515 
ClOHl5N20SP Thymidine 5'-monophosphate 6.1459, 

7.545, 8.1201 
ClOHlSN507P+ Adenosine 5'-monophosphate, conju

gat.e acid 8.287 
ClOH1SN501OP2 Adenosine diphosphate 8.284 
ClOH16N+ Benzyltrimethylammonium ion 6.656, 

7.239, 8.372, 9.50 
ClOH16NO+ Ephedrine, conjugate acid 6.908 

ClOH16N2 N,N,N ,N-Tetramethyl-p-
phenylenediamine 6.1433, 8.1184 

ClOH16N203S Biotin 8.375 
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ClOH16N506 - Glycylglycylglycylglycylglycine, negative 
ion 6.1010 

ClOH16N501aPa Adenosine triphosphate 8.289 
ClOH160 Camphor 6.710, 8.424, 9.58 
C lOHI60 2 Ascaridole 6.599 
C]()H17Na0 6SGlutathione 6.977, 8.702 
ClOH17N50 6 Glycylglycylglycylglycylglycine 6.1009 
ClOHlgN22+ N,N,N ,N-Tetramethyl-p-

phenylenediamine, conjugate diacid 
7.531 

C lOH IsN 207 2-Hydroxyethy Ie thy lenediaminetriacetic 
acid 8.788 

ClOHlSN2082+ Ethylenediaminetetraacetic acid, conju
gate diacid 7.354 

C lOH1S0 4 Sebacic acid 8.1143 
0lOHlgN304 Glycylglycylleucine 6.1011 

Leucylglycy Iglycine 6.1120 

ClOH20N203S Methionylvaline 6.1157 
ClOH2nN20482 Penicillamine disulfide 6.1308 
C1oH210 48- Decylsulfate ion 6.811 
C lOH22N 20 482 2+ Pencillamine disulfide, conjugate dia

cid 8.1036 
Cl0H24CdN42+ 1,4,8,11-Tetraazacyclotetradecane

cadmium(II) ion 6.45, 8.29 
C loH24HgN4 2+ 1,4,8,11-Tetraazacyc1otetradecane

mercury(II) ion 6.235, 8.107 
ClOH24N4Ni2+ 1,4,8,11-

Tetraazacyclotetradecanenickel(II) ion 
6.305, 8.138 

ClOH24N4Zn2+ 1,4,8,11-
Tetraazacyclotetradecanezinc{II) ion 
6.481, 8.239 

CllH7N I-Naphthonitrile 6.1237 
2-Naphthonitrile 6.1238 

CllH70 2 - I-Naphthoate ion 6.1235, 8.974, 9.99 
2-Naphthoate ion 6.1236, 8.975, 9.100 

CllH8I3N204 - Diatrizoate ion 6.820, 8.519 
lothalamate ion 6.1108 

C U Hg02 2-Methyl-l,4-naphthoquinone 6.1207, 
7.440, 8.943 

5-Phenylfurfural 8.1065 
CllHg0 3 4' ,5'-Dihydropsoralen 6.843 
CllHoFe02 Carboxyferrocene ion{I-) 8.93 
CllHlON02 Indole-3-propionate ion 6.1091, 8.818 
CllHllCIN03 - N-(2-Chloroacetyl)phenylalanine, nega-

tive ion 6.725 
CU HllN02 Indole-3-propionic add 7.405 
CllHllN40 5 6-Methoxypurine-9-riboside 8.899 
CllHll0 5 - 4-Hydroxy-3,5-dimethoxycinnamate ion 

8.785 
CllH12N03 - N-Acetylphenylalanine, negative ion 

6.522 
CU H12N20 2 Trypt.ophan 6.1489, 7.562, 8.1246 
CllH12Nz0 2 - Tryptophan radical cation 5.22 
C U H12NZ0 4 N-Formylkynurenine 6.959,8.675 
CU H13N02 2-(N-Acetyl-N-

methylamino )acetophenone 6.518 
CllH13N03 N-Acetylphenylalanine 7.183 

CllHI3N202 + Tryptophan, conjugate acid 7.563, 
8.1247 

CllH14N20 2 N-Acetylphenylalanine amide 6.521, 
7.184 

CI1HHN20a 4-Nit.ropheny1- ,N.;.tert-hllty1nitrone 
6.1278, 8.10U9 

Glycylphenylalanine 6.1024, 8.742 
CllH14N204 Glycyltyrosine 6.1035, 8.749 
CllH 15NO 4-Phenyl-N-tert-butylnitrone 6.1329, 

8.1061 
CllH15Nz03 + Glycylphenylalanine, conjugate acid 

8.743 
Cl1H15N204 + Glycyltyrosine, conjugate acid 8.750 
CllH15N20gP Nicotinamide mononucleotide 8.980 
CllH15Ns04 6-Methylaminopurine riboside 8.904 
0l1H15N505 l-Methylguanol5ine 6.1190 

C11H16 Pentamethylbenzene 7.470, 8.1040, 9.103 
C11H160 I-Methoxy-2-methyl-l-phenylpropane 

8.890 
2,2-Dimethyl-l-phenyl-l-propanol 8.606 
2-Methyl-4-phenyl-2-butanol 8.945 

CllH17N20+ 4-(N-Methylpyridinium)-tert-
butylnitrone 8.963 

CllH18N305 - N-Acetylalanylalanylalanine, negative 
ion 6.503, 8.256 

N-Acety lsarcosy lsarcosy lsarcosine, nega-
tive ion 6.526, 8.268 

CllH19NOg N-Acetylneuraminic acid 6.519 
C 11 H22N 20 3S Meth iony lisoleucine 6.1156 
CllH26N4Ni2+ 1,4,8,12-Tetraazacyclopentadecane-

nickel(lI) ion 6.306, 8.139 
CUH27N5Ni2+ 1,4,7,10,13-Pentaazacyclohexadecane

nickel(II) ion 8.144 
C12H7012N02.Na 2,6-Dichloroindophenol 8.527 
C12HSN2 1,lO-Phenanthroline 6.1312, 8.1050, 

C12HS0 4 
C12HgNO 

9.104 
8-Methoxypsoralen 6.1165, 8.897 
2-Benzoylpyridine 6.640 
3-Benzoylpyridine 6.641 
4-Benzoylpyridine 6.642 

C12HgN8 Phenothiazine 6.1316, 7.476 
C12HgN2 + 1,10-Phenanthroline, conjugate monoa-

C12H90 2 
C12HlO 
C12HlONO+ 

(".ill 7474, R 1051 

I-Naphthylacetat.e ion 8.976 
Biphenyl 6.661, 7.241, 8.376 
2-Benzoylpy ridine, conjugate acid 7.234 
3-Benzoylpyridine, conjugate add 7.235 
4-Benzoylpyridine, conjugate acid 7.236 

C12HlONS+ Phenothiazine, conjugate acid 10.92 
C12HlON2 syn-Azobenzene 6.616 
C12HlON3S+ Thionine cation 6.1453, 7.539 
C12H lON40 2 Lumichrome 6.1124 
C12H lOOS Diphenyl sulfoxide 8.624 
C12HlO0 2 I-Naphthylacetic acid 7.451 

2,3-Dimethylnaphthoquinone 6.873 
C12HllFe02 - Ferrocenylacetate ion 8.94 
C12HllN Diphenylamine 6.896,8.623 
C 12Hl1 N02 5-Methyl-l,2-trimethyleneisoindole-4,7-

dione 6.1230 
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C12HnN3S Leuco Thionine 6.1454 
C 12H 12CdN 20124- Bis( nitrilotriacetato )cadmate(II) 

ion 6.52 
C12H12CoN20 124- Bis(nitrilotriacetato )cobaltate(II) 

ion 6.76 
C12I112CuN2012 4- Bis(nitrilotriacetato)cuprate(lI) ion 

6.177 
C12H12HgN20 12 4- Bis(nitrilotriacetato )mercurate(II) 

ion 6.242 
C12H12MnN20 12 4- Bis{nitrilotriacetato )manganate{II) 

ion 6.268 
C12H12N2

2+ 1,1' -Ethylene-2,2' -bipyridinium 6.930 
C12H12N2Ni012 4- Bis(nitrilotriacetato )nickelate(II) 

ion 6.320 
C12H12N20 12Pb 4- Bis(nitrilotriacetato )plumbate(II) 

ion 6.355 
C12H12N2012Sn2- Bis(nitrilotriacetat.o)stannate(IV) 

ion 6.442 
C 12H 12N2012Zn 4- Bis(nitrilotria.eeta.to )zinea.te(II) ion 

6.485 
C12H12N30 2 3-Methyl-7,8-bis,nor-5-deazalumiflavin 

6.1181 
C12H 12N4 2,4-Diaminoazobenzene 6.819, 7.320 
C12H13C1306 2,4,6-Trichlorophenyl-I3-D

glucopyranoside 8.1218 
C12RI3N02 1,2,3,5-Tetramethylisoindole-4,7-dione 

6.1432 
C12R 14A1N20 l2 3- Bis( nitrilotriacetato )aluminate(III) 

ion 6.13 
C12H14N2

2+ 1,1' -Dimethyl-4,4' -bipyridinium 6.862, 
7.336, 8.589, 9.70 

C12H14N20 4-Cyanophenyl-N-tert-butylnitrone 
6.783, 8.472 

C12H15Br06 m-Bromophenyl-I3-D-glucopyranoside 
8.391 

C12H15CI06 m-Chlorophenyl-I3-D-glucopyranoside 
8.448 

p-Chlorophenyl-I3-D-glucopyranoside 
6.749, 8.449 

C12H15NOg m-Nitrophenyl-I3-D-glucopyranoside 
8.1010 

o-Nitrophenyl-I3-D-glucopyranoside 
6.1279, 8.1011 

p-Nitrophenyl-J3-D-glucopyranoside 
6.1280, 8.1012 

C12H15No03 - Histidylhistidine, negative ion 6.1057 

C12H16CuN604 Histidinecopper{lI) complex 6.176 
C12H16N404 cis,syn-1,3-Dimethyluracil dimer 6.890 
C12HI6Ns03 Histidylhistidine 6.1056, 8.775 
C12HI60 S Phenyl-I3-D-glucopyranoside 6.1332, 

7.485, 8.1066 
C12Hl607 p-Hydroxyphenyl-J3-D-glucopyranoside 

6.1078, 8.798 
C12H17NO 4-Methylphenyl-N-tert-butylnitrone 

6.1216, 8.946 
C12H17N02 4-Methoxyphenyl-N-tert-butylnitrone 

6.1164, 8.894 
C12H17N40S+ Thiamine cation 6.1447, 7.536, 8.1194 
C12H17N504 N>,~-Dimethyladenosine 8.585 
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C12H1S Hexamethylbenzene 8.765, 9.81 
C12H1SCI2N606P cis-[Dichlorobis(1-(2-hydroxyethyl)-

2-methyl-5-nitroimidazole-#)] 6.370, 
8.187 

C12HlSN6Ni06 4- TriR{djmf'thy1~lyoxim8t.o )niekelate(TI) 
ion 9.20 

C12H22N40S Alanylalanylalanylalanine 6.554 
C12H220 11 Lactose 6.1116, 8.848 

Maltose 6.1138, 8.862 
Melibiose 8.864 
Sucrose 6.1411,7.520,8.1155 
D-Cellobiose 8.431 

C12H24N2 + 1,6-Diazabicydo[4.4.4]tetradecane radical 
cation 5.17 

C12H24N20a L-Leucyl-L-Ieucine 6.1121 
C12H2S0 4S- Dodecylsulfate ion 6.905, 7.344, 8.628 
C12H260 4S Dodecyl sulfate, sodium salt 10.50 
C12H27N Tributylamine 8.1213 
012H270{ Tributyl phoephate 8.1215 

C 12H2SN Tetrapropylammonium ion 6.1442, 
8.1189, 9.123 

C12H2QCINaPt + Chloro(tetra.ethyldicthylenetriamine} 
platinum(lI) ion 6.367, 7.134, 8.184 

C12H30NsRh3+ 1,3,6,8,10,13,16,19-
Octaazabicydo[6.6.6]eicosane
rhodium(TII) ion 6.398 

C120 lON2 anti-Azobenzene 6.615 
C13HSO 9-Fluorenone 6.938, 7.358 
C13H9N Acridine 6.530 
C1aH90 2 - Biphenyl-4-carboxylate ion 8.377, 9.51 
C1aH90 a - 4-Phenoxybenzoate ion 8.1056, 9.106 
C13H lO Fluorene 6.937 
CI3HlON+ Acridinium ion 6.531, 7.187 
C13HlOO Benzophenone 6.635, 7.232, 8.363 
C13HllCl Chlorodiphenylmethane 6.738 
ClaHllFe02 - Ferrocenylacrylate ion 6.204 
C13HllN3 3,6-Diaminoacridine 6.818, 8.518 
C13H12CIN20 3 - N-(2-Chloroacetyl)tryptophan, nega-

tive ion 6.726 
CI3H12NO+ 3-Benzoyl-N-methylpyridinium ion 6.639 
C13H12N3 + 3,6-Diaminoacridine, conjugate monoa

tid 7.319 
C13H12N402 I-Methyllumichrome ti.72UJ 

. 3-Methyllumichrome 6.1204 
C13H13Fe02 2-Carboxyethylrerrocenium 6.201 
C13H13Fe02 2-Carboxyethylrerroeene ion(l-) 8-95 
C]3H13N Aminodiph(\uyhnethane 6.627, 9.45 
C13H13N02 1,5-Dimethyl-2,3-trimethyleneisoindole-

4,7 -dione 6.888 
C13H13N305S2 Sulfasuccidine 6.1417, 8.1160 
C13H14N+ Benzhydrylammonium ion 6.628, 8.358 
CI3H14N22+ 1,1'-Trimethylene-2,2' -bipyridinium 

6.1482 
C13H14N303 - Glycyltryptophan, negative ion 6.1032 
C laB lSN06 p-Cyanophenyl-I3-D-glucopyranoside 

8.474 
C13HlsN30a Glycyltryptophan 6.1031, 8.748 
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C13H16N304 - Glycylglycylphenylalanine, negative ion 
6~1013 

Glycylphenylalanylglycine, negative ion 
6.1026 

L-Phenylalanylglycylglycine, negat.ive ion 
6.1326 

C13H17N202 2,2,5,5-Tetramethyl-4-phenyl-3-
imidazolin-l-oxyl 3-oxide 6.1434 

C13H17N304 L-Glycylphenylalanylglycine 6.1025 
L-Phenylalanylglycylglycine 6.1325 

C13H17N305 Glycyltyrosylglycine 8.751 
C13H1806 I3-Benzylglucoside 6.650, 8.367 

m,-Tolyl-f3-D-glucopyranoside 6.1469, 
8.1210 

o-Tolyl-I3-D-glucopyranoside 6.1470, 
R1211 

p-Tolyl-f3-D-glucopyranoside 6.1471, 
8.1212 

C13H1807 p-Methoxypheny I-f3-D-glucopyranoside 
8.895 

C13H30N+ Tributyl{methyl)ammonium ion 8.1214, 
9.131 

C 13N 17N304 Clyeylglycylphcnylalaninc 6.1012 

C14H6C140 4 Dichlorobenzoyl peroxide 6.830 
C14H70 5S- 9,lO-Ant.hra.quinone-l-sulfonate ion 

6.592, 8.329 
9,lO-Anthraquinone-2-sulfonate ion 

6.593, 7.213,8.330, 9.43 
C14HgO/- 2,2' -Biphenyldicarboxylate ion 8.378, 

9.52 

C14HgN02 
CUH10 
C14HlOO 
U14H lO0 2 
C14H l10 2 -

C14H12 
CU H120 2 
C14H 13NO 
CU H14N3+ 

4,4' -Biphenyldicarboxylate ion 8.379, 
9.53 

9-Nitroanthracene 10.84 
Phenanthrene 6.1311 
Anthrone 6.594 
Benzil 6.629, 7.228 
Diphenylacetate ion 8.622, 9.71 
l,l-Diphenylethylene 6.898, 7.342 
Benzoin 6.633 
6-Hydroxy-l,4-dimethylcarbazole 8.786 

3,6-Diamino-10-methylacridinium 6.533, 
8.274 

C14H14N402 1,3-Dimethyllumichrome 6.871 
C14H15Fe02 3-Carboxypropylferrocenium 6.202 
CUHI6N22+ 1,1'-Tetramethylene-2,2' -bipyridinium 

6.1430 
4,4'-Dimethyl-1,1 '-ethylene-2,2'

bipyridinium 6.864 
C14H16P+ Dimethyldiphenylphosphonium ion 6.863 
C14H1704 - 6-Hydroxy-2,5,7,8-tetramethylchroman-2-

carboxylate ion 8.805 
C14H lsCdN 20S 2- Cyclohexanediaminetetraacetato

cadmate(II) ion 6.54 
C14HlSN2022+ 1,1' -Bis(2-hydroxyethyl)-4,4'

bipyridinium 6.667 
CuB 18N 2PbOg 2- Cyclohexanediaminetetraacetato

plumbate(Il) ion 6.357 

2,4-Dimethy I p heny 1- f3-D-gi ucopyr an oside 
6.877, 8.604 

3,4-Dimethy Ipheny 1- f3-D-glucopyranoside 
8.605 

C14H22N208 trans-l,2-0yclohex:mediamine
N,N,N ,N' -tetraacetic add 8.486 

C14H23N3010 Diethylenetriaminepentaacetic acid 
8.536 

C14H24CoN42+ (2,3,9,10-Tetramethyl-l,4,8,11-
tetraazacyclotetradeca-1 ,3,8, 10-
tetraene)cobalt(II) ion 6.72 

C14H26CoN402 + Dihydroxy(2,3,9,10-tetramethyl-
1,4,8,11-tetraazacyclotetradeca-
1,3,8,10-tetraene)cobalt(III) ion 6.89 

C14H27CoN4022+ (Aqua)hydroxy(2,3,9,10-
tetramethyl-l,4,8,11-
tetraaza.cyclotetradeca-l,3,8,10-
tetraene )cobalt(III) ion 6.88 

C14H32N4Ni2+ 1,4,8,1l-Tetramethyl-1,4,8,11-
tetra.azacyclotetradecanenickel(II) ion 
6.307 

C14H34NsPt4+ 1,8·Diamino-3,6,10,13,16,19-
hexaazabicyclo[6.6.6]icosane
platinum(IV) ion 6.377 

C15Hg0 2 - 9-Anthroate ion 8.331, 9.44 
C15HuN402- Lumiflavin-3-acetate ion 6.1125 
C15H12N02S- Metiazinic acid, conjugate base 6.1232, 

8.972 
Cl5H 13NO 9-(N-Acetylamino )fluorene 6.506 
C15H140 1,3-Diphenylacetone 6.895 
C15Hl5N04 l-Ethoxycarbonyl-5-methyl-2,3-

t.rimet.hyleneisoindole-4, 7 -dione 6.921 
C15H17Fe02 4-Carboxybutylferrocenium 6.203 
C15Hl7N404 - Glycylglycyltryptophan, negative ion 

6.1016 
GJycyJtryptophanylglycine, negative ion 

6.1034 
C15HlSN22+ 4,4' -Dimethyl-1,1' -trimethylene-2,2'

bipyridinium 6.887 
C15H18N404 Clycylglycyltl"yptophan 6.1015 

Glycyltryptophanylglycine 6.1033 
C15H19N4Ni2+ a-2,12-Dimethyl-3,7,11,17-

tetraazahicyclo[11.3.1 ]hepta.deca-
1 (17),2,6,11, 13,15-hexaenenickel{II) 
ion 6.312, 8.147 

C15H20N203S BenzylpeniciIJoic acid 6.654, 8.370 
C 15H22CoN/+ a-2,12-Dimethyl-3,7 ,11,1.7-

tetraazabicyclo[11.3.1 ]hept,a.deca-
1(17),2,11 ,13,15-pentaenecoba1t(II) ion 
8.37 

2,12-Dimethyl-3,7,11,17-
tetraazabicyclo[11.3.1 ]heptadeca-
1 (17 ),2,11 ,13,15-pentaenecoba1t(III) 
ion 8.48 

C15H22CuN42+ a-2,12-Dimethyl-3,7,11,17-
tetraazabicyclo [11.3.1 Jheptadeca-
1(17),2,1l,13,15-pentaenecopper(II) 
ion 8.70 
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C15H22N4Ni2+ a-2,12-Dimethyl-3,7,11,17-
tetraazabicyclo[11.3.1]heptadeca-
1(17},2,11,13,15-pentaenenickel{II} ion 
6.311, 8.146 

ClsH2206 2,4,6-Trimethylphenyl-f3-n-
glucopyranoside 8.1241 

C lsH2gNgOIO L-')'-Glutamylglutamylglutamate ion 
6.976 

ClSH2gNS014P2 Adenosine 5'-diphosphoribose 8.285 
C15H24Co06 Tris{acetylacetonato}cobalt(III} 6.134, 

7.66,8.59 
ClsH26N4Ni2+ a-2,12-Dimethyl-3,7,11.,17-

tetraazabicyclo[11.3.1 ]heptadeca-
1(17),13,15-trienenickel(II) ion 6.310, 
8.145 

C15fI27N506 Alanylalanylalanylalanylalanine tU'Oo 
ClsHaoCoNa06 Tris{L-2-aminopentanoato )cobalt(III} 

7.64 
C16HsN20 U S" 4- lndigotetrasulfonate ion 6.1088, 

8.814 
C16H8N208S22- Indigodisulfonate ion 8.812 
C16HgN02 Nitropyrene 10.87 
C16HgN20SS- Indigomonosulfonate ion 8.813 
C16Hg0 3S- Pyrenesulfonate ion 6.1363 
C16H lO Pyrene 10.117 
C 16HlO03S Pyrenesulfonic acid 10.120 
()16HllN l-Aminopyrene 10.6 
C16H12NOgS- S-Anilino-l-naphthalenesulfonate' ion 

6.590 
C16H12N205 Psoralen-thymine 4' ,5'-adduct 6.1358 
C16H12N2012S33- Acid Chrome Blue trianion 6.528, 

7.185 
C16H 19N02 1 ,2-Dimethyl-3-pheny lisoindole-4, 7 -dione 

6.878 
2,5-Dimethy 1-3-pheny lisoindole-4, 7 -dione 

6.879 
C16H14N206S Thalamyd 6.1444, 8.1191 
U16H16N206S2 Cephalothin 6.719 
C16H18N2042+ 1,1' -Bis(carboxyethyl)-4,4'-

bipyridinium 6.664 
C16H18N204S BenzylpenicilHn 6.652, 8.369 
C16H18N20SS Phenoxymethylpenicillin 6.1318 
CIHHusNaS+ Methylene Blue cation 6.1187, 7.438, 

8.926 
C16HlgN304S Ampicillin 6.586 
ClsH20N2 N,N,N' ,N -Tetramethylbenzidine 6.1429 
C16H20N22+ 4,4' -Dimethyl-1,l.' -tet.ramethylene-2,2'-

bipyridinium 6.885 
4,5,4' ,5'-Tetramethyl-l,l' -ethylene-2,2'

bipyridinium 6.1431 
C16H20N206S2 1,1' -Bis{3-sulfonatopropyl}-4,4'

bipyridinium 6.669 
C16H21N308S Cephalosporin C 6.718 
C16H22N2 + 1,1' ,2,2' ,6,6'-Hexamethyl-4,4'

bipyridinium 7.385 
C16H28N4Ni2+ 5,7,7 ,12,14,14-Hexamethyl-1,4,8,11-

tetraazacyclotetradeca-l,4,8,11-
tetraenenickel{II) ion 8.143 

C16HgI02 - Hexadecanoate ion 6.1043 
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C16H32CoNl+ 5,7,7 ,12,12,14-Hexamethyl-l,4,S,11-
tetraazacyclotetr adeca-4, 14-
dienecobalt{II} ion 6.71, 7.17, 8.36 

5,7,7 ,12,14,14-Hexamethyl-l ,4,S,11-
tetraaza.cyclot.etradeca-4,11-
diellecobalt(ll) ion 6.70 

C16H32CuNl+ 5,7,7 ,12,14,14-Hexamethyl-l,4,S,11-
tetraazacyclotetradeca-4,11-
dienecopper(II) ion 6.170, 7.73, 8.69 

C16H32N4 5,7,7 ,12,14,14-Hexamethyl-1,4,S,11-
tetraazacyclotetradeca-4,11-diene 
6.1050 

C16H32N4Ni2+ 5,7,7 ,12,14,14-Hexamethyl-1,4,S,11-
tetraazacyclotetradeca-4,11-
diencnickel{II) ion 6.309, 7.112, 8.142 

C16H34CoN402 + :;',7,7 ,12,14,14-Hexamethyl-l,4,8,11-
tetraazacyclotetradeca-4,11-
dienedihydroxycobalt(III} ion 6.87 

C1sH34Nl+ 5,7,7 ,12,14,14-Hexamethyl-1,4,8,11-
tetraazacyclotetradeca-4,11-diene, con
jugate diacid 6.1049, 8.766 

C16H3SCoN4022+ Aqua(5,7,7 ,12,14,14-hexamethyl-
1,4,8,1 I-tetraazacyclotetradeca-4,1 1-
diene )hydroxycobalt(III) ion 6.86 

C16H36N+ Tetrabutylammonium ion 6.1421, 
8.1165, 9.116 

C16H36N4Ni2+ l3-rac-(5,7,7 ,12,12,14-Hexamethyl-
1 ,4,S, 11-tetraazacyclotetradecane) 
nickel(II) ion 8.141 

5,7,7,12,14,14-Hexamethyl-1,4,S,11-
tetraazacyclotetradecanenickel(II) ion 
6.308, 7.111, 8.140 

C16H36P+ Tetrabutylphosphonium 7.524, 8.1166 
C16N17N05 1-Ethoxycarbonyl-6-methoxy-5-methyl-

2,3-trimethyleneisoindole-4,7-dione 
6.920 

C17HlOO 1-Pyrenecarboxalde.hyde 10.119 
C17H13Fe02 - Ferrocenylbenzoate ion 6.205 
C17HlSN02 1,2,5-Trimethyl-3-phenylisoindole-4,7-

dione 6.1485 

C17HlSN206S Carbenicillin 6.714 
C17HlgN3 3,6-Bis{dimethylamino}acridine 6.532, 

8.273 

C17H20CIN2S+ Chlorpromazine, conjugate acid 6.759, 
8.455 

C17H20N204S Benzylpf'nir-illin, methyJ est.er 6.653 
C17H20N206S Methicillin 6.1153 
C17H20N3 + Acridine Orange, conjugate monoacid 

7.186 
C17H20N406 Riboflavine 6.1387,7.509,8.1134 
C17H21N2S+ Promazine, conjugate acid 6.1348, 

8.1084 
Promethazine, conjugate acid 6.1349, 

8.1085 
C17H22N22+ 4,5,4' ,5' -Tetramethyl-1,1' -trimethylene-

2,2' -bipyridinium 6.1439 
C17H2SN305 Glycylleucyltyrosine 6.1022 
C1SHllN50 98 p-Sulfodiphenylpicrylhydrazyl 6.1419 
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ClSH15N02 5-Methyl-l-plienyl-2,3-
trimethyleneisoindole-4, 7 -dione 6.1217 

ClsH17N02 1,2,5,6-Tetramethyl-3-phenylisoindole-
4,7-dione 6.1435 

ClsHlSN406S42- 2,2'-Azinobis(3-ethylbenzothiazoline-
6-sulfonate ion) 6.614, 8.349 

ClsH20N203 L-PhenylaIanyI-L-phenyIalanine 6.1327 
CIsH22N204S Phenethicillin 6.1313 
ClsH2204 Nordihydroguaiaretic acid 8.615 
C lsH230 3S- Di- te rt-b u tylnaph thalenesulfonate ion 

8.523 
ClsH24N22+ 4,5,4',5'-Tetramethyl-l,l'

tetramethy lene-2,2' -bipyridiniu m 
6.1438 

Estra.diol 6.912 
Estriol 6.913 
Di-tert-butylnaphthalenesulfuric acid 

10.47 
ClsH2902 - Linolenate ion 8.851 
0lSH2904 13-Hydroperoxylinolenate ion 6.1062 

9-Hydroperoxylinolenate ion 6.1063 
ClsR31 O2 - Linoleate ion 8.850, 9.87 
Cu~H:n 0" 13-Hydroperoxylinoleate ion 6.1060 

I 9-Hydroperoxylinoleate ion 6.1061 
C lsH33N 507 + Alany lalany lalany lalany lalany lalanine, 

conjugate acid 8.298 
ClsH3302 - Oleate ion 6.1297 
C1sH3502 - Stearate ion 6.1402 
ClsH36N4Ni2+ i,4,5,7,7,8,11,12,14,11-Decamethyl-

1,4,8,11-tetraazacyclotetradecane-
nickel(II) ion 6.313 . 

C19HaP+ Methyltriphenylpbosphonium ion 6.1231 
C19HlOBr40s8 Bromphenol Blue 6.695, 7.257 
C19H17N02 5,6-Dimetbyl-3-phenyI-l,2-

trimethy leneisoindole-4, 7 -dione 6.880 
C19H17N04 l-Ethoxycarbonyl-2,5-dimethy 1-3-

phenylisoindole-4,7-dione 6.919 
C19H17N30482 Cephaloridine 6.717 
C19HlSCIN305S Cloxacillin 6.766 
C19H19N706 Folic acid 6.951, 8.670 
C19H22N206S Penamecillin 6.1306 
C19H34N+ Benzyltributylamrnonium ion 8.371, 9.49 
C1gH42BrN Hexadecyltrimethylammonium bromide 

6.I04f:S, 7.384, 8.762, 10.62 

C2oH6Br4052- Eosin dianion 6.907, 8.629 
C20H6I40~2- Erythrosin dian ion 6.911, 7.345 
C20H 100S - Flnorps("Pin dbnlon 6.Q,3Q, 8.664 

C2oH12 Benzo[a]pyrene 6.636 
C2oH1216N2062- Iodipamide dianion 6.1092, 8.824 
C2oH16CoN42+ Bis(2,2'-bipyridine)cobalt(II) ion 6.67 
C2oH16N304 + 3,8-Dinitro-5-methyl-6-

phenylphenanthridium ion 6.893 
C2oH170 2 I-Pyrenebutanoic acid 10.118, 8.1102 
C20HlgCIN4 Safranine T 6.1390, 8.1137 
C20H20CIN4 + Safranine T, conjugate acid 8.1138 
C2oH22N402Rh + Bis(2,2' -bipyridine )dihydroxy-

rhodium(III) ion 6.396 
C2oH220 l- Croce tin dianion 6.771 
C2oH2402 17 ex-Ethynylestradiol 6.935 

C2oH2404 Crocetin 8.464 
C2oli27NOn D-Amygdalin 8.322 
C2oH2SO Retinal 10.123 
C2oH32N6012S2 Glutathione, oxidized 6.978, 7.373, 

8.703 
C2oHaaN60s - N-Acetylala.nyla la.nylalany laJanyl

alanyl-alanine, negative ion 6.504, 
8.257 

C2oH41Na07S ex-Tetradt'cyl-w-(sodiumsulfonato)-
tri( oxyethylene) 8.1169 

C21 H 16 3-Methy Icholan threne 6.1182 
U21HlS058 Cresol Red 6.769 
C21H19N3 3,6-Diamino-2,7-dimethyl-9-

phenylacridine 6.631, 8.360 
C21H2oNa + Ethidium 6.917 
C21H20N303S+ 9-{2-Methoxy-4-methylsulfonyl

aminoanilino )acridinium 6.1160 
C21H26N7013P2 + Nicotinamide adenine dinucleotide 

6.1245, 8.979 
021II29N7014P Nicotinamide adenine dinucleutide, 

reduced 6.1246 
C21H36N7016PaS Coenzyme A 8.459 
C21HagN+ Hexadecylpyridinium ion 6.1044. 8.761. 

10.61 
C22H16N6Ru Bis(2,2' -bipyridine )bis{cyano) 

ruthenium(II) 6.403 
C22H17N3068- Acid Dlue 40 monoanion 6.527, 8.271 
C22H1SN22+ 1,1' -Diphenyl-4,4' -bipyridinium 6.897 
C22H200 13 Carmine 8.429 
C22H25N20S + Tetracycline, conjuga.te acid 6.1424, 

7.525, 8.1168 
C22H2SN209 + Oxytetracycline, conjugate acid 8.1033 
C23H36N22+ Dodecylmethylviologen 6.904 
C24H I6N /+ 1,1' -Bis( 4-cyanophenyl )-4,4' -

bipyridinium 6.665 
C24H1SN12Ru2+ Tris(2,2'-bipyrazine)ruthenium(II) 

ion 6.404 
C24H20N 20682 1,1' -Ris( 4-sulfonatotolyl)-4,4'

bipyridyldiylium 6.670 
C24H20P Tetrapheny}phosphonium ion 6.1441, 

7.535, 8.1188 
C24H21N309S32- Acid Red 265 dianion 8.272 
C24H22N22+ 1,1' -Dibenzyl-4,4' -bipyridinium 6.823 
C24H26N44+ 1,1" -Ethanediylbis(l' -methyl-4,4'-

bipyridinium) 6.914 
C24H42021 St.achyose 6.1401, 8.1149 
C24Hr.7NsOu Alanine octapeptide 6.551 
C25H22P+ Benzylt.ripht'nylphosphonium ion 6.657 
C25H2SN44+ 1,1" -Propanediylbis(1' -methyl-4,4'-

bipyridinium) 6.1350 
C25H4SFeN60S Ferrioxamine B 8.103 
C25H4SN60g Desferrioxamine B 8.517 
C26H44N078- Taurocholate ion 6.1420 
C27H2SNOll- Adriamycin, negative ion 6.545 
C27H29NOlO Daunomycin 6.810 
C27H29NOlO - Daunomycin, radical anion 5.16 
C27H30NOu + Adriamycin, conjugate acid 6.546, 

7.197 
C27H33Ng05P2 Flavine mononucleotide 6.936, 8.663 
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C27H3sNa2+ Methyl Green dication 6.1166 
C2sH31CIN203 Rhodamine 6G 6.1386,8.1133 

Rhodamine B 6.1384, 8.1132 
C28H31NOlO 7-con-O-Methy lnogarol 6.1212 

7-di8~O~Methylnogarol 6.1213 
C28H3202 10-(1-pyrenyl)dodecanoic acid 10.121 
(J29H4SN22+ I-Methyl~1'-octa.decyl~4,4' -bipyridinium 

6.1214 
C30H24CoN62+ Tris(2,2'-bipyridine)cobalt(II) ion 6.68 
C30H24CoN63+ Tris(2,2' -bipyridine )cobalt(III) ion 

6.90 
C30H24CrN63+ Tris(2,2' -bipyridine)chromium(III) ion 

8.64' 
CaoH24F'eN6

2+ Tris(2,2' -bipyridine )iron(U) ion 8.86 
C30H24FeN6

3+ Tris(2,2' -bipyridine )iron( tIl) ion 7.83, 
8.96 

CaoH24IrN63+ 2,2'-Bipyrid-3-ylium- cf3 ,N'-bis{2,2'
bipyridine-N,N)hydroxyiridium{III) 
6.257 

C30H24N60s2+ Tris{2,2'-bipyridine)osmium{II) ion 
8.164 

C30H24N6Rh3+ Tris(2,2' -bipyridine)rhodium(IIl) ion 
6.397, 7.139 

C30H24N6Ru2+' Tris{2,2' -bipyridine )ruthenium{II) ion 
6.402, 7.140, 8.201 

C30Hz4NoRu3+ Tris(2,2' -bipyridinc)ruthcnium(III) ion 
6.414, 7.143 

C30H33N012 7-con-O-Methylnogala.rol 6.1210 
7-di8-0-Methylnogala.rol 6.1211 

CaoH3sCIN203 Rhodamine 3B 6.1385 
C31H32N2013S XylenolOrange 6.1514, 8.1271 
Cal HS40 s Polyoxyethylene{7.5) p-nonylphenyl 

ether 10.103 
C32H12CuNs012S44- 3,10,17,24-

Tetrasulfophthalocyaninecopper(II) 
ion R_R? 

C32HlSMnNS014S44- (Aqua)hydroxy(3,10,17,24-
tetrasulfoph thalocyanine )manganese(III) 
ion 8.122 

C32H4SCu4N 164 + Tetra(glycylhistidine )tetracopperllI) 
complex 6.181 

C33H32N4062- Biliverdin dianion 6;659, 8.374 
C33H34N4062- Bilirubin dianion 6.658, 8.373 
C33H36N406 Bilirubin 10.11 
C33H60010 Polyoxyethylene(9) p-nonylphenyl ether 

10.104 
C34H32CIFeN404 Hemin 6.222, 7.88 
C34Ha4FeN404 Iron{II) protoporphyrin 6.200 
C34H3SN406 Hematoporphyrin IX 6.1042 
C35H64011 Polyoxyethylene(lO) p-nonylphenyl ether 

10.105 
C36H24CoN63+ Tris(1 ,10-phenanthroline )cobalt(III) 

ion 6.92 
C36H24FeN6

2+ Tris{l,lO-phenanthroline )iron(II) ion 
6.195, 8.87 

C36H24FeN63+ Tris{1.10-phenanthroline)iron{III) ion 
7.84,8.97 

C36H3SN404 Protoporphyrin IX, dimethyl ester 
8.1100 
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C36Hg7N12013 Alanine dodecapeptide 6.549 
C37H47N014 dis-Nogamycin 6.1292 
C3gH49N016 Nogala.mycin 6.1291 
C40HZ4MnNs + Tetrakis{pyridyl)porphinato-

manganp.se(III) ion 6.273, 8.119 
C4oH2SNsSn2+ Tetrakis( 4-pyridyl)porphinatotin(IV) 

ion 6.436 
C4oHaoNlO062+ Nitro Blue Tetrazolium 6.1252 
C.iOH46CIFeN60sS2 Hemin c 6.223 
C4oH56 f3-Carotene 10.15 
C4oHgoNOsP+ Dipalmitoyl-L-c:x-phosphatidyl choline 

10.48 
C4zH36CrN63+ Tris(4,7-dimethyl-1,10-

phenanthroline )chromium(III) ion 
6.148 

C44Hz4AgN4012843- Tetrakls(p-suIronatophenyl)
porphinatoargentate(IIl) ion 6.8 

C44H24AgN4012S44- Tetrakis{p-sulfonatophellyl)
porphinatoal'gentate(TT) ion 6.7 

C44H24CdN4012S44- Tetrakis(p-sulfonatophenyl)
porphinatocadmate(II) ion 6.56 

C'UH24CoN402S44- Tetrakis{p-sulfonatophenyl)
porphinatocobaltate(II) ion 6.78 

C44H24CuN4012S44- Tetrakis{p-sulfonatophenyl)
porphinatocuprate(II) ion 6.183 

C44H24Ji'cN40 12943- Tctro.kis(p-sulrono.tophenyl)
porphinatoferrate{III) ion 6.217, 8.100 

C44H24MnN4012S43- 5,10,15,20-Tetrakis{p-
sulfonatophenyl)
porphinatomanganate(III) io 6.277 

C44H24MnN4012S44- Tetrakis{p-sulfonatophenyl}
porphinatomanganate(II) ion 6.271 

C44H24N4012PdS44- Tetrakis(p-sulfonatophenyl)
porphinatopalladate(II) ion 6.361 

C44H24N4012S4Sn2- Tetrakis(p-sulfonatophenyl)
porphinatostannate(TV) ion 6.439 

C 44H24N 40 12S4Zn 4- Tetrakis{p-sulfonatopheny 1)
porphinatozincate{lI) ion 6.489, 7.168, 
8.242 

T etrakis\p-sulfon atop heny I )-porphinato
zincate(II) ion, triplet state 5.15, 
5.15.2 

C44H25CoN40aS45- Hydroxytetrakis(p-sulfonnto
phenyl)-porphinatocobaltate(II) ion 
6.79 

CHH2SMnN40US25- Bis(hydroxy)tetra.kis{7J
sulfonatophenyl)-porphinato
manganate(III) ion 8.121, 9.16 

C44H26N4012S44- Tetrakis(p
sulfonatophenyl)porphine 6.1427 

C44H26N4014RhS45- Dihydroxytetrakis(p
sulfonatophenyl)-porphinerhodate{III) 
ion 6.399 

C44H36AgNs 4+ Tetrakis(4-N-methylpyridyl)
porphinatosilver(II) ion 6.6 

C.U H36CdNg 4+ Tetrakis(4-N-methylpyridyl)
porphinatocadmium(II) ion 6.55 

C44Ha6CuNs 4+ Tetrakis(4-N-methylpyridy 1)
porphinatocopper(lI) ion 6.182 
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C44H36FeNs 5+ Tetrakis{4-N-methylpyridyl)
porphinatoiron(III) ion 6.215, 8.99 

C44H36MnNS 4+ Tetrakis(4-N-methylpyridyl)
porphinatomanganese(II) ion 6.270 

C44H36MnNs5+ Tetrakis(4-N-methylpyridyl)
porphinatomanganese(IJI) ion 6.274 

C44H36NsPb 4+ Tetrakis( 4-N-methylpyridyl)
porphinatolead(II) ion 6.353 

C44H36NsPd4+ Tetrakis{4-N-methylpyridyl)
porphinatopalladium(II) ion 6.360 

C44H36Ns8n6+ Tetrakis{4-N-methylpyridyl)
porphinat.otin(IV) ion 6.437 

C44H36N8Zn4+ Tetrakis{4-N-methylpyridyl)
porphinatozinc(ll) ion 6.488 

C 44H3SMnN 8023+ Bis(hydroxo )tetrakis( 4-N
methylpyridyI)porphinato
manganese(III) ion 6.275, 8.120 

C44H3SNs02Sn 4+ Bis{h'ydroxo )tetrakis(4-N
methylpyridyl)-porphinatotin(IV) ion 
(}.438 

C44H64024 Croein 6.772, 8.465 
C44HssNOsP+ (3,"'I-Distearoyl-L-u-phosphatidyl cho

line 10.49 
C 4sH33CoN9 3+ Tris(2,2',6' ,2' , -terpyridine )cobalt(III) 

ion 6.91 
C45Hs4016 Polyoxyethylene(15) p-nonylphenyl ether 

10.106, 7.487, 8.1081 

C46H36FeNlo3+ Dicyanotetrakis{4-N-
methy lpyridy 1 )porphineiron(III) ion 
6_216 

C46Hs2N22+ Octadecylviologen 6.894 
C4sH40FeNs04S+ u,u,u,~-Tet.rakis(N

methylisonicotinamido
f-henyl)porphinatoiron(III) ion 6.219 

C4sH40MnNs04 + u,u,u,(3-Tetrakis(N
methylisonicotina,mido-
phcny 1 )porphinntomnngancsc(III) ion 
6.276 

C48Hso040 "'I-Cyclodextrin 10.27 
CsnH4nFeN 100" 3+ Dicyano-u,u,u,J3-tetrakis(N

methylisonicotin
amidophenyl)porphinatoiron(III) ion 
6.220 

C52H4SNs012S4Zn Tetrakis[4-N-(3-
sulfonatopropyl)pyridyl)porphinato
zinc(II) 6.490 

C:j4H30CrNo 3+ Tri~(5-phenyl-l, 10-
phenanthroline )chromium(III) ion 
6.149 

C55HI04021 Polyoxyethylene(20) p-nonylphenyl ether 
10.107 

C5sHs2FeNls0l+ Bis(l-methylimidazole)-u,a,u,~
tetrakis{N-methylisonicotinamido
phenyl)porphinatoiron(IIl) ion 6.221 

C5sHSoFeNs 5+ Tetrakis-4-(N,N,N-trimethylammonio) 
phenylporphinatoiron(III) ion 6.214, 
R98 

C56H60MnNs 5+ Tetrakis-4-( N,N,N-trimethylammonio) 
phenylporphinatomanganese(III) ion 
6.272 

C56HSoNsZn 4+ Tetrakis-4-(N,N,N-trimethylammonio) 
ph~.n"yll>orph\n~z\n(".(n) ion 6.487 

CSSHl18022 u-Hexa.deey!-o)-hydroxypolyoxyethylcne 
10.60 

C6oH177N20021 Alanine eicosapeptide 6.550 
Cs2H86N 12016 Actinomycin D 6.538 
C62H91CoN]3015P Hydroxocob(III)alamin 6.139,8.60 
C63HgoCoN14014P Cyanocob(III)alamin 6.138, 8.61 
C64H24CoN 16024888- 3,10,17,24-

Tetrasulfophthalocyaninecobalt(II) ion 
dimer 6.80, 8.42 

CSSH4SCrNs 3+ Tris(4,4' -diphenyl-2,2'
bipyridine)chromium{III) ion 6.147 

C72H4SCrN63+ Tris(4,7-diphenyl-t,10-
phenan throline }chromiu m(lII) ion 
6.150 

C72HlOOCoNlS017f' Coell~Y1l1tl B12 (J.140 

CS8H48Fe2N8025SS 8- Iron(III) tetrakis(p-sulfonato-
phenyl)porphyrin dimer 6.218 

Cd+ Cadmium(I) ions 8.27 
Cd2+ Cadmium(II} ion 6.40, 7.13, 8.28 
CdOI+ Chlorocadmium(II) ion 6.46 
CdH~2N/+ Tetraamminecadmium(II) ion 6.41 
OdI4 - Tetraiodocadmate(II) ion 6.47 

Ce3+ Cerium(III) ion 6.57, 8.30, 9.7 
Ce4+ Cerium(IV) ion 7.14 
cr1+ Californium(III) ion 6_59 

Cl- Chloride ion 6.60, 7.16, 8.31 
U1CoHI5Ns

2+ Pentaammine(chloro)cobalt(IlI) ion 
6.95, 7.29 

CICrH15N5
2+ Pentaammine{chloro )chromium(III) ion 

6.151 
OIFe2+ Chloroiron(ITT) ion 7.81 
OlHwOoRh2+ Pcntrtaqua(chloro )rhodium(III) ion 

8.196 
CIH1SNSOs2+ Pentaa.rnrnine(chloro )osrniurn(III) ion 

6.337, 7.121 
CIHI5N5Rh2+ Pentaammine(chloro )rhodium(III) ion 

6.392 
ClH15N5Ru2+ Chloropentaammineruthenium(III) ion 

6.411 
CIHg 
CIO-

Mercury(I) chloride 8.105 
Hypochlorite ion 6.61; 8.32, 9.8 

0.102 Chlorin{' dioxide 5.8 
CI02 - Chlorite ion 6.62, 8.33, 9.9 
CI03 Chlorate ion 6.63, 8.34 
CI04 - Perchlorate ion 6.64 
CIRh2 + Chlororhodium(III) ion 6.393 
CIT12+ Chlorothallium(III) ion 7.161 
Cl2 - Dichlorine radical ion 5.7 
Ol2CoH12N4 + Tetraamminedichlorocobalt(III) ion 

7.30 
tranB-Dichlorodiammin ep I a tin urn (II) 

6_369, 8-186 

Mercury(II) chloride 6.237, 7.92 
Dichlorotitanium(III} ion 7.162 
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013-

Cl3Rh 
Cl3Ru 
C13TI 
C14Pd2 -

Cl..,Pt2-

CI4TI
CI5H200s-

Trichlorine anion 7.15 
Trichlororhodium(III) 8.198 
Ruthenium(III) chloride 6.410 
Thallium(III) chloride 7.163 
TetrachloropaUadate(II) ion 6.35,8, 8.178 
Tetrachloroplatillate(II) ion 6.371, 8.188 
Tetrachlorothallate(Ill) ion 7.164 
(Aqua)pentachloroosmate(IV) ion 6.338, 

8.166 
015H20Rh2- (Aqlla)pentachlororhodate(III) ion 8.197 
CIsRh2- Pentachlororhodate(III) ion 6.394 
C161r2- Hexachloroiridate(IV) ion 6.259, 7.98 
C16Ir3- Hexachloroiridate(III) ion 6.258, 8.114 
C16Pt2- Hexachloroplatinate(IV) ion 6.381 
C16Ru2- Hexachlororuthenate(IV) ion 7.145 
002+ Oobalt(II) ion 6.65, 8.35 

CoFH15N52+ Pentaammine(fluoro )cobalt(III) ion 
6.100, 7.34 

CoF 2H12N4 + Tetraamminedifluorocobalt(III) ion 7.35 
OoHgN60 6 Trinitrotrisamminecobalt(III) 7.40 
OoH12N4

3+ Tetraamminecobalt(llI) ion 6.83, 7.21 
OOH15IN~2+ Pentaammine(iodo )cobalt(III) ion 7.38 
COH15N 5 + Pentaamminecobalt(III) lUll 0.82, 7.19 

CoH 15N5 04P Penta.amDline{phosphato )cobalt{III) 7.44 
COH15N6022+ Pentaammine(nitrito-N)cobalt(III) ion 

7.41 
CoII15Ns 2+ Pentaammine( azido )cobalt{III) ion 6.103, 

7.39,8.51 
CoR 16N 502+ Pen taammine(hydroxy )cobalt(III) ion 

7.20 
CoH1SN6

3+ Hexaamminecobalt{III) ion 6.81, 7.18, 
8.43 

CoN60 12 3- Hexanitrocobaltate(III) ion 6.116 
Co2H30N 100 2 5+ Decaammine-f.L-

(superoxido )dicobalt(III) ion 6.135 
Or2+ Ohromium{II) ion 6.141, 7.67, 8.62 
CrF 63- Hexafluorochromate{IIl) ion 6.153 
CrH04 - Chromate(VI) ion, hydrogen 6.160 
Cr02 - Chromate(III) ion 6.145 
Cr042- Chromate(VI) iUIl 0.101, 7.09 

OrO 43- Ohromate(V) ion 8.66 
Or2072- Dichromate(VI} ion 6.163, 7.70 
Cr -{012 3- Trichromatochromate(III) ion 6.162 
Os + Uesium(I) ion 6.164 
Ou + Oopper(I) ion 6.165, 7.71 
Ou2+ Copper(II) ion 6.166, 7.72, 8.67 
CuR12Nl+ Tetraamminecopper(II) ion 6.168 
D2 Deut.erium 7.74, 8.83 
Dy3+ Dysprosium(UI) ion 6.184 
Er3+ Erbium{III) ion 6.186 
Eu 2+ Europium(II) ion 8.84 
Eu3+ Europium(III) ion 6.188 
EU036 W 109

- Europium(III) decatungstate 6.468 
F- Fluoride ion 6.191, 7.75 
FFe2+ Fluoroiron(III) ion 7.82 
FH Hydrofluoric acid 6.192 
FNi+ Fluoronickel(II) ion 6.314 
F 2H- Hydrogen difluoride ion 6.193 
F 6Fe3- Hexafluoroferrate(III) ion 6.209 
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F6S 
F6Si2-

F6Sn2-

F6Ti2-

Fe2+ 
Fe3+ 
FeH02+ 
FeH20 2+ 
FeO/
Fe04S+ 
Ga3+ 
Gd3+ 
H 

H+ 
HIO 
Hln02+ 
HN02 
HN07S2

2-

RN3 
HNp0 3+ 
lIO 

HO
HOTi2+ 
HOU3+ 
H02-

H0
3
p2-

H03S
H03Se-

Sulfur hexafluoride 6.418 
Hexafluorosilicate(IV) ion 6.431 
Hexafluorostannate(IV) ion 6.441 
llexaHuorotitanate(IV) ion 6.452 
Iron(TI) ion 6.194, 7.76, 8.85, 9.10 
Irnn(IIl) ion 6.208, 7.78 
Hydroxoiron(IIl) ion 7.79 
Dihydroxyiron(III) ion 6.207 
Ferrate(VI) ion 6.224 
Sulfatoiron(III) ion 6.208, 7.80 
Gallium{III) ion 6.225 
Gadolinium(IlI) ion 6.228 
Hydrogen atom 5.2, 5.2.1, 5.2.2, 5.2.3, 

5.5.2, 5.7.1, 5.9.2, 5.10.2, 5.15.1, 5.17.2, 
5.19.1,7.,10.12.2,10.25.1,10.29.2, 
10.34.2, 10.41.2, 10.67.2, 10.60.1, 

10.73.2,10.90.2,10.111.2,10.125.2, 
10.126.1, 10.127.1, 10.133.2, 10.140.2 

Hydrogen ion 6.230 
Hypoiodous acid 6.249, 8.111 
Hydroxyindium(III) ion 6.254 
Nitrous acid 7.107 
Hydroxy laU1inedi:mlfonate lUll 0.291, 

8.131 
Hydrogen azide 6.285, 7.102, 8.126 
Hydroxydioxoneptunium{VI) ion 6.327 
Hydroxyl 5.3, 5.3.1, 5.3.2, 5.3.3, 5.3.4, 

5.3.5, 5.6.1, 5.7.2, 5.8.1, 5.10.3, 5.11.1, 
5.12.1, 5.17.3, 8., 10.1.2, 10.2.2, 10.3.2, 
10.4.2, 10.7.2, 10.8.2, 10.12.3, 10.13.2, 
10.14.2, 10.16.2, 10.18.2, 10.21.2, 
10.22.2, 10.23.2, 10.24.2, 10.25.2, 
10.26.2, 10.27.2, 10.28.2, 10.29.3, 
10.34.3, 10.40.1, 10.41.3, 10.42.1, 
10.44.2, 10.45.2, 10.46.2, 10.48.1, 
10.49.1, 10.51.2, 10.54.2, 10.55.2, 
10.58.2, 10.59.2, 10.60.2, 10.65.2, 
10.66.2, 10.67.2, 10.68.2, 10.69.2, 
10.70.2, 10.71.2, 10.72.2, 10.73.3, 
10.75.2, 10.80.2, 10.82.1, 10.85.1, 

10.89.2, 10.90.3, 10.91.2, 10.94.1, 
10.95.2, 10.96.2, 10.97.1, 10.98.1, 
10.99.1.10.100.2.10.102.1.10.103.1. 
10.105.1,10.107.1, 10.10B.1, 10.110.2, 
10.111.3,10.112.1,10.114.2,10.117.2, 
10.118.2,10.120.1,10.122.1,10.125.3, 
10.128.2, 10.129.1, 10.133.3, 10.139.2, 
10.140.3, 10.141.2, 10.142.2 

Hydroxide ion 7.117, 8.161 
Hydroxytitanium(III) ion 6.451 
Hydroxyuranium(IV) ion 6.458 
Hydroperoxide ion 6.333, 8.160, 9.23 
Hydrogen phosphite ion 7.124, 8.169 
Hydrogen sulfite ion B.207 
Hydrogen selenite(IV) ion 6.428, 7.150, 

8.218 
Hydroxydioxouranium(VI} ion 6.460 
Hydrogen phosphate ion 6.344, 7.127, 

8.172,9.25 
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H04S
H04Se
H04Xe 
H04Xe
H0

5
p2-

Hydrogen sulfate ion 8.209 
Hydrogen selenate(VI) ion 7.152 
Hydrogen xenate(VII) 9.31 
Hydrogen xenate(VI) ion 8.235 
Hydrogen peroxophosphatc ion 6.349, 

8.176 
Hydrogen peroxysulfate ion 6.423, 8.212 
Hydrogen perxenate(VIII) ion 6.471, 

8.236 
HOgP23- Hydrogen peroxoc1iphosphate ion 6.347 
H062P 2 W 186

- Diphosphooctadecat,ungstate ion{7 -), 

HSe 
H2 
H2Hg02 
H zI06

3 -

H2N03S
H20 
HzO z 
H20 2P-
H20 3P
H20 3Se 
H20 4P-

H20 5S 
H 20 8P z

2-

H2S 
H2Se 
H3NO 
H30 2P 
H30 3P 
H30 3Zn-
H30 4P 
H4N + 
H4 NO+ 

H4N2 
H40 4Zn2-

H5N2+ 
H6Cl2N2Pt 

conjugate acid 8.232 
Bisulfide ion 6.416, 8.206 
Hydroselenide ion 6.427, 8.216 
Hydrogen 6.231, 8.104, 9.11 
Mercury(lI) dihydroxide 6.232, 7.91 
Dihydrogen periodate ion 9.15 

Sl1lfamate ion 6.290 
Water 6.334, 7.116, 9.24 
Hy(h-ogpn pf'ro¥iclf> 633?, 7118 

Phosphinic acid, ion( l-) 6.339, 8.167 
Dihydrogen phosphite ion 6.341, 8.168 
Selenious acid 7.149, 8.217 
Dihydrogen phosphate ion 6.343, 7.126, 

8.173 
Peroxysulfuric acid 7.148 
Dihydrogcn peroxodiphosphate ion 6.346 

Hydrogen sulfidp 6.415, 8.205 
Hydrogen selenide 6.426, 8.215 
Hydroxylamine 6.288,8.129 
Hypophosphorous acid 7.122 
Phosphorous acid 7.123 
Trihydroxyzincate{TI) ion 6.477 
Phosphoric acid 6.342, 7.125, 8.174 
Ammonium ion 7.103 
Hydroxylammonium ion 6.289, 8.130 
Hydrazine 6.286. 8.127 
Tetrahydroxozincate{II) ion 6.478 
Hydrazinium ion 6.287, 7.104, 8.128 
ciB-Dichlorodiammineplatinum(II) 6.368, 

8.185 
H60 6 Te Telluric acid 6.447 
Hg020PgPt24- Octahydrogen 

tetrakis( diphosphito )diplatinate(II) ion 
6.375 

H 12N4Ni2+ Tetraamminenickel(II) ion 6.300 
H 12N4Pt2+ Tetraammineplatinum(II) ion 6.364, 

7.131, 8.180 
H12N4Zn2+ Tetraamminezinc{II) ion 6.479 
H 14N40 Zpt,2+ trans-Tetraamminebis(hydroxy) 

platinum(IV) ion tUj/fj 

H15IN5Ru2+ Pentaammine{iodo)ruthenium{III) ion 
6.412 

HI5N60Ru3+ Pentaammine(nitroso )ruthenium(III) ion 
6.408, 7.142 

H15N70S
2+ Pentaammine(nitrogeno )osmium(II) ion 

8.163 
H15N7Ru2+ Pentaammine{dinitrogen)ruthenium(II) 

ion 6.400, 8.199 

HI5NsRh2+ Pentaammine(azido)rhodium(ITI) ion 
6.390 

HI6N50Ru2+ Hydroxopentammineruthenium(III) ion 
6.407 

H17N50nh~H Pelltaamminf"{aqlla}rhodium(TIT) ion 
6.389 

H1SN6Ru3 + Hexaammineruthenium(III) ion 6.406, 
7.141 ~ 

H30N12Ru24+ Decaammine(dinitrogen}diruthenium{I1} 

Hg2+ 

HgI~ 
Hg + 
Ho~+ 
J-
10-
103 
10

4 
-

12 
T -:;: 

13 
In2+ 
In3+ 
In04S+ 
K+ 
La3+ 
1.11 3+ 
Iv1n 2+ 
Mn04 
MnO/
MoO/-
NH3 
NO 
N0 2 
N02-

N03-

N07S2
2-

ion 6.401, 8.200 
Mercury(II) ion 7.90 
Mercury(II) iodide 6.238, 7.93 
Mercury(I) climer ion 7.89 
Holmium(III) ion 6.244 
Iodide ion 6.246, 7.96, 8.109, 9.12 
Hypoiodite ion 6.250, 9.13 
Iodate ion 6.251,8.112,9.14 

Period ate ion 6.252 
Iodine 6.248, 7.94, 8.110 
Dliodinf> rRrti("l'l.l lon 59 

Triiodine ion 6.247, 7.95 
IIldium(Il)ion 8.113 
Indium(IIl) ion 6.253, 7.97 
Sulfatoindium(III) ion 6.255 
Potassium ion 6.260 
Lanthanum(I1I) ion 6.261 
Lutctium(III) ion 6.263 

Manganese(II) ion 6.265, 7.99, 8.115. 
Permanganate ion 6.279, 7.100 
Manganate(VI) ion 6.278, 9.17 
Molybdate(VI) ion 6.283 
Ammonia 8.124 
Nitric oxide 5.10 
Nitrogen dioxide 5.11 
Nitrite ion 6.294, 7.108, 8.133, 9.19 
Nitrate ion 6.295, 7.109 
Nitrosyldisulfonate ion 6.292, 7.105, 

8.132 
N20 Nit.rous oxide 6.293, 7.106 
N3- Azide ion 6.284,7.101,8.125,9.18 
Na + Sodium ion 6.296 
Na03P Sodium metaphosphat.e 6.340, 8.170 
Nd3+ Neodymium(III) ion 6.297 
Nd036 W 109

- Neodymium(III) decatungstate 6.469 
Ni+ Nickel(I) ion 8.134 
Ni 2+ Nickel(lI) ion 6.299, 7.110, 8. 135 
Np02 + Dioxoneptllnium(V) ion 6.324, 7.114, 

O2 
02Pu2+ 
02U2+ 
0 3 
0 3 

8.158,8.159 
Dioxoneptunium(VI) ion 6.326, 7.115 
Neptunat.e(Vl) ion 9.21 
Oxide radical ion 5.4, 5.4.1, 5.4.2, 5.8.2, 

5.12.1,9. 
Antimony(III} ion 8.214 
Vanadyl(IV) ion 6.465, 8.230 
Oxygen 6.331, 7.119,9.22 
Dioxoplutonium(VI) ion 6.382 
Uranyl(VI) ion 6.459, 7.165 
Ozone 6.335, 7.120, 8.162 
Ozonide ion 5.12 
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03p2- Phosphite radical ion 5.13 
03S- Sulfite radical ion 5.14 
0 382- Sulfite ion 6.417, 8.208, 9.27 
03S22- Thiosulfat.e ion 6.420, 7.146, 8.210, 9.28 
03Sb - Antirnonate(V) ion 6.424 
038e2- 8elenite{IV) ion 6.429, 7.151, 8.219, 9.29 
03Sn2- Stannate(IV) ion 6.440 
0 3 Te2- Tellurite(IV) ion 6.446, 7.155, 8.224 
0 3 V- Vanadate(V) ion 6.466 
03Xe Xenon(VI) trioxide 8.234 
o 4p3- Phosphate ion 8.171 
04Re - Perrhenate(VII) ion 6.388 
04Ru2- Ruthenate(VI) ion 9.26 
0 482- Sulfate ion 6.419 
04STh2+ Sulfatothorium(IV) ion 6.450 
04Se2- Selenate(VI) ion 6.430, 7.153, 8.220, 9.30 
04Tc- Technet!J.te(VII) ion 6.445,7.154 
0 4 Tc2- Technetate{VI} ion 8.223 
04Te2- Tellurate{VI) ion 6.448, 7.156 
°582- Peroxornonosulfate ion 8.277 

0 684
2- Tetrathionate ion 6.421 

07P24- Pyrophosphate ion 6.345, 8.175 
OaPz 4- P.,.roxodiphosphate ion 8.348 

08S22- Peroxydisulfate ion 6.422, 7.147, 8.213 
062P2 W 18

6
- Diphosphooctadecatungstate ion(6-) 

6.470, 8.233 
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Pt 
Pu3+ 
Srn2+ 
Sm3+ 
Sn2+ 
Th3+ 
Th4+ 
Ti3+ 
Ti4+ 
TI+ 
T13+ 
Trn2+ 
Tm3+ 
Ual 

U4+ 
y 3+ 
Yb2+ 
Yb3+ 
Zn+ 
Zn2+ 

Diphosphooctadecatungstate ion(7-) 
8.231 

Lead(I) ions 7.128 
Lead(II) ions 6.350, 7.129, 8.177 
Praseodyrnillm{TTT) ion 6.362, 7.130, 

8.179 
Platinum 10.93 
Plutoniurn(III) ion 8.194 
Sarnariurn{II) ion 8.221 
8amariurn{III) ion 6.432 
Tin(lI) ion 8.222 
Terbium(III) ion 6.443 
Thorium(IV) ion 6.449 
Titanium(lII) ions 7.157, 8.225 
Titanillm(IV) ion 7.158 
Thalliurn(I) ion 6.453. 7.159. 8.226 
Thalliurn(IIl) ion 7.160 
Thuliurn{II) ion 8.227 
Thulium(III) ion 6.455 
Uranium(III) ion 8.228 
Uranium(IV) ion 6.457, 8.229 
Yttrium(IIl) ion 6.472 
Ytterbium(lI) ion 8.237 

Ytterbium(III) ions 6.474 
Zinc(I) ion 7.166 
Zinc(II) ion 6.476, 7.167, 8.238 
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14.2. Chemical Name Index 

The index refers to the entries in Tables 5-10. The digit(s) 
before the period indicate the table number and the digits 
following the period indicate the entry number within the 
table. Thus, 6.100 Is the one-hundredth entry in Table 6. 

ABTS 6.614, 8.349 
ATCC 9760 10.75 
Acetaldehyde 6.491, 7.169, 8.243 
Acetaldehyde dimethyl acetal 8.578 
Acetaldoxime 6.492 
Acetamide 6.493, 7.170, 8.244 
Acetamide, N,N-dimethyl- 6.852, 8.583 
Acetamide, N-(2-mereapt.oethyl)- 6.507 
Acetamide, N-methyl- 6.1167, 8.900 
Acetamide, N,2,2,2-tetramethyl- 8.952 
Acetamidoacetic acid 7.181 
2-Acetamido-2-deoxY-D-galactopyranose 6.494, 8.245 
2-Acetamido-2-deoxy-a-D-glucopyranose 6.495, 8.246 
1-Acet::trnidophenol 8.247 

Acetaminophen 8.247 
Acetanilide 7.171, 8.248 
Acetate ion 6.496, 7.172, 8.249, 9.32 
Acetate ion-d3 7.173 
(Acetato )pentaamminecobalt(III) ion 6.122, 7.47 
Acetic acid 6.497, 7.174, 8.250 
Acetoacetic: et'lter 7.:151 

Acetoin 6.1067, 8.781 
Acetone 6.498, 7.175, 8.251 
Acetone-dB 8.252 
Acetone oxime 6.499 
Acetonitrile 6.500, 7.176, 8.253, 9.33 
Acetophenone 6.501, 7.177, 8.254 
Acetophenone, 2-(N-acetylamino)- 6.505 
Acetophenone, 2-( N-acetyl-N-rnethylamino)- 6.518 
Acetophenone, 3,4-dihydroxy-a-(methylamino)- 6.544, 

8.293 
Acetophenone,2-{N-formylamino)- 6.956 
Acetophenone, 2-{N-formyl-N-methylamino)- 6.960 
Acetophenone, a-hydroxy-a-phenyl- 6.633 
Acetophenone, 4-nitro- 6.1253, 7.455, 8.992 
Aceturic acid 7.181 
Acetylacetone 7.472, 8.1043 
Acetylacetone, conjugate base 8.1044 
N-Acetylalanine, negative ion 6.502, 8.255 
N-Acetylalanine 7.178 
N-Acetylalanylalanylalanine, negative ion 6.503, 8.256 
N-Acetylalanylalanylalanylalanylalanylalanine, negative 

ion 6.504, 8.257 
2-{ N-Acety lamino )acetophenone 6.505 
5-Acety lamino-3 ,5-dideoxy -D-glycero-D-galacto-~

nonulosonic acid 6.519 
9-(N-Acetylamino)Huorene 6.506 
4- [( 4-(Acetylamino )phenyl]amino]-1-amino.9,10-

anthraquinone-2-sulfonate 6.527, 8.271 
Acetylcholine 8.258 
N-Acetylcysteamine, negative ion 6.508 
N-Acetylcysteamine 6.507 
N-Acetylcysteine, dianion 6.510 

N-Acetylcysteine, negative ion 6.509 
Acetylcytochrome C 10.32 
N-Acetyldiglycinamide 6.515, 8.262 
Acetylene 6.511, 7.179, 8.259 
Acetylenedicarboxylate ion 9.34 
Acetylenedicarboxylic acid 7.180 
2-Acetylfuran 8.260 
N-Acetyl-D-galactosamine 6.494, 8.245 
N-Acetyl-a-D-glucosamine 8.495, 8.246 
N-Acetylglydnamide 6.513 
N-Acetylglycine, negative ion 6.512, 8.261 
N-Acetylglydne 7.181 
N-Acetylglycine methyl ester 6.514 
N-Acetylglycylglydnamide 6.515, 8.262 
N-Acetylglycylglycine, negative ion 6.516, 8.263 
N-Acetylglycylglycylglycine, negative ion 6.517, 8.264 
N-Acetylhexaalanine, negative ion 6.504, 8.257 
N-Acetylleucine, negative ion 8.265 
N-Acetylmethionine, negative ion 8.266 
N-Acctylrncthioninc 7.182 

2- (N-Acety 1-N- methylamino }acetophenone 6.518 
Acetyl methyl carbinol 6.1067, 8.781 
N-Acetylneuraminic add 6.519 
Acetyl peroxide 6.520, 8.287 
N-{2-Acetylphenyl)acetamide 6.505 
N-Acetylphenylalanine, negative ion 6.522 
N-Acety lpheuy lalaniue 7.183 

N-Acetylphenylalanine amide 6.521, 7.184 
N-{2-Acetylphenyl)formamide 6.956 
N-Acetylpheny}glycine, negative ion 6.523 
N-{2-Acety]phenyl)-N-methylacetamide 6.518 
N-(2-Acetylphenyl)-N-methylfol'mamide 6.960 
3-Acetylpyridine 6.524 
N-Acetylsarcosine, nega.tive ion 6.525 
N-Acetylsarcosylsarcosylsarcosine, negative ion 6.526, 

8.268 
N-Arpt.yl!,:f3rine 8269 

4-(2-Acetylsulfamyl)phthalanilic acid 6.1444, 8.1191 
N'-Acetylsulfanilamide 6.1412, 8.1156 
N-Acetyltrialanine, negative ion 6.503, 8.256 
N-Acetyltriglycine, negative ion 6.517, 8.264 
N-Acetyltrisarcosine, negative ion 6.526, 8.268 
N-Acetylvaline, negative ion 8.270 
Acid Blue 40 mono anion 6.527, 8.271 
Acid Chrome Blue trianion 6.528, 7.185 
Acid Red 265 dianion 8.272 
Aconitate ion 6.529, 9.35 
Acridine 6.530 
Acridine, conjugat.e acid 6.531, 7.187 
Acridine, 3,6-bis( dimethyl amino )- 6.532, 8.273 
Acridine, 3,6-bis(dimethylamino )-, conjugate monoacid 

7.186 
Acridine, 3,6-diamino-, conjugate mono acid 7.319 
Acridine, 3,6-diamino- 6.818, 8.518 
Acridine, 3,6-diamino-2,7.dimethyl-9-phenyl- 6.631, 

8.360 
Acridine Orange, con.lugate monoacid 7.186 
Acridine Orange free base 6.532, 8.273 
Acridinium, 3,6-diamino-10-methyl- 6.533, 8.274 
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Acridinium ion 6.531, 7.187 
Acriflavine cation 6.533, 8.274 
Acrolein 8.275 
Acrylamide 6.534, 7.188, 8.276, 9.36 
Acrylate iOIl 6.535, 8.277, 9.37 
Acrylic acid 6.536, 7.189, 8.278 
Acrylonitrile 6.537, 7.190, 8.279, 9.38 
Actinomycin D 6.538 
Adenine 6.539, 7.191, 8.280 
Adenine, conjugate acid 7.192, 8.281 
Adenosine 6.540, 7.193, 8.282 
Adenosine, conjugate acid 7.194, 8.283 
Adenosine diphosphate 8.284 
Adenosine 5' -diphosphoribose 8.285 
Adenosine 3' -monophosphate 8.288 
Adenosine Cj'-mollophosphate 6.541, 7.195, 6.260 

Adenosine 5'-monophosphate, conjugate acid 8.287 
Adenosine triphosphate 8.289 
5' -Adenylic acid, conjugate acid 8.287 
3'-Adenylic acid 8.288 
5' -Adenylic acid 6.541, 7.195, 8.286 
Adipic acid 8.290 
Adrenaline 6.542, 8.297 

Adrenaline, conjugate acid 6.543, 7.196, 8.292 
Adrenalone 6.544, 8.293 
Adriamycin, conjugate acid 6.546, 7.197 
Adriamycin, negative ion 6.545 
Agarose 10.1 
Alanine 6.547, 8.294 
Alanine, conjugate acid 7.198, 8.295 
J3-Alanine, conjugate acid 7.199 
J3-Alanine, N-(2,4-dihydroxy-3,3-dimethyl-l-oxobutyl)-, 

ion(J-), 6.1305,8.1034 
Alanine, negative ion 8.296 
Alanine anhydride 6.548, 8.297 
J3-Alanine 6.561 
Alanine dodecapeptide 6.549 
Alanine eicosapeptide 6.550 
Alanine octapeptide 6.551 
Alanylalanine 6.552 
~-Alanyl-J3-alanine, negative ion 6.564 
~-Alallylalanine 6.562 
J3 Alnny I J3 a.la.nine 6.563 

Alanylalanylalanine 6.553 
Alanylalanylalanylalanine 6.554 
Alanylalanylalanylalanylalanine 6.555 
Alanylalanylalanylalanylalanylalanine, conjugate acid 

8.298 
Alanylglycine 6.556, 8.299 
Alanylglycine, conjugate acid 8.300 
~-Alanylglycylglycine, negative ion 6.566 
13-Alany 19lycy 19lycine 6.565 
~-Alanylhistidine, conjugate acid 6.568, 8.301 
J3-Alanylhistidine, negative ion 6.569, 8.302 
~-Alanylhistidine 6.567 
J3-Alanylhistidinecopper{II) complex 6.175 
Alanylleucine 6.557 
Alany Uysine 6.558 
Alanylmethionine 6.559 
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Alanylserine 6.560 
Albumin (serum) 10.2 
Alcohol dehydrogenase 10.3 
Aldolase (rabbit muscle) 10.4 
Alloxan 6.570 
Allyl alcohol 6.571, 7.200, 8.303, 9.39 
Allylamine 6.572 
Allylammonium ion 8.304 
Allylbenzene 9.40 
Allyl cyanide 8.305, 9.41 
Aluminate{III) ion 6.10 
Americium(III) ion 6.15, 8.3 
N-Amidinosarcosine 6.768 
, .. L-Amido- f.L-superoxidotetrakis( ethylenediam ine)-

dicobalt(III) ion 6.137 
2-Aminoacetamlde, conjugate acid 6.979, 6.709 

2-Aminoacetamide 6.980, 8.708 
Aminoacetonitrile 7.201 
Aminoa.cetonitrile, conjugate add 7.202 
D-Amino acid oxidase 10.5 
4-Aminobenzenesulfonamide 6.1414, 8.1158 
4-Aminobenzenesulfnnate ion 6.1415, 8.1159 
4-Aminobenzenesulfonic acid 6.1416, 7.521 
2-Aminobenzoate ion 6.573, 8.306 
3-Aminobenzoate ion 6.574, 8.307 
4-Aminobenzoate ion 6.575, 8.308 
4-Aminobutanethiol, conjugate acid 6.576, 7.203, 

7.204 
2-Aminobutyric acid, conjugate acid 7.205, 8.310 
3-Aminobutyric acid, conjugate acid 8.311 
4-Aminobutyric acid, conjugate acid 8.313 
2-Aminobutyric acid 8.309 
4-Aminobutyric acid 6.577, 8.312 
4-Aminobutyrylglycine 6.578 
2-Aminocarbonylfuran 8.685 
3-Aminocarbonyl-l-methylpyridinium ion 6.1208 
4-(2-Amino-2-carboxyethyl)phenoxy 5.23 
7-Aminocephalosporanic acid 6.579 
2-Amino-2-deoxy-D-galactose 6.967, 8.314 
5-Amino-2,3-dihydro-l,4-phthalazinedione 8.852 
Aminodiphenylmethane 6.627, 9.45 
2-Aminoethanol, conjugate acid 7.206 
2-Aminocthanol, phosphate 8.1076 

2-Aminoethanol 6.916 
erythro-a-(l-Aminoethyl)benzyl alcohol 6.1293 
4-{2-Aminoethyl)phenol, conjugate acid 6.1490 
4-(2-Aminoethyl)phcnoxide ion 6.1491, 8.1248 
2-Aminoethylsulfide ion 6.798 
a-Amino-2-(formylamino )-,),-oxobenzem'butanoic acid 

6.959, 8.675 
6-Amino-5-(J3-D-glucopyranosyloxy )-2,4-

pyrimidinedione 8.460 
2-Amino-D-glucose 6.969 
2-Aminohexanoic acid, conjugate acid 8.1017 
2-Aminohexanoic acid 6.1294, 8.1016 
2-Amino-3-hydroxybutanoic acid 6.1458, 8.1198 
2-Amino-2-(hydroxymethyl)-1,3-propanediol 8.315 
2-Arnino-3-hydroxypropionic acid 6.1399, 8.1148 
2-Amino-6-hydroxypurine 6.1039, 8.755 
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6-Amino-2-hydroxypurine 8.837 
6-Amino-5-hydroxyuracil 8.845 
5-Amino-6-hydroxyuracil 6-glucoside 8.460 
4( 5)-Aminoimidazole-5 ( 4 )-car boxamide 6.580 
5-Aminoindole 8.316 
6-Aminoisobarbituric acid 8.845 
a-Aminoisobutyric acid, conjugate acid 7.207 
4-Amino-3-isoxazolidinone 8.492 
2-Amino-3-methylbutanoic acid 6.1503, 7.569, 8.1260 
4-(Aminomethyl)-5-hydroxy-6-methyl-3-

pyridinemethanol 5-phosphate 8.1118 
2-Amino-3-methylpf>ntanoic acid 8.838 
2-Amino-4-methylpentanoic acid 6.1117, 8.849 
2-Amino-2-methylpropionic acid, conjugate acid 7.207 
4-Amino-l-methyl-2-pyrimidinone 6.1185 
4-Amino-5-methyl-2-pyrimidinone 6.1186, 8.924 
4-Amino-o-methyl-2(1H)-pyrimidinone ion (1-) 9.96 
3-[(4-Amino-2-methyl-5-pyrimidinyl)methyl]-5-(2-

hydroxyethyl)-4-methylthiazolium 6.1447, 7.536, 
8.1104 

2-Amillo-4-(methylthio )butanoic acid 6.1154, 8.883 
2-Aminonapht.halene 6.1241 
l-Aminonaphthalene-4-sulronate ion 6.581, 8.317 
N-[2-(3-Amino-l-oxopropyl)phenyl)formamide 6.957 
6-Aminopenicil1anic acid 6.582 
2-Aminopentanedioate ion 6.975, 7.371, 8.697 
2-Aminopentanedioic acid 8.698 

2-Aminopentanoic acid, conjugate acid 7.462, 8.1020 
2-Aminopentanoic acid 8.1019 
3-Aminoph thalhydrazide 8.852 
3-Aminopropanethiol, conjugate acid 6.583, 7.208, 

7.209 
2- [(3-Aminopropyl)amino ]ethanethiol 8.318 
2-Amino-4-[3H]pteridinone 6.1360 
6-Aminopurine 6.539, 7.191, 8.280 
l-Aminopyrene 10.6 
2-Aminopyridine 8.319 
4-Aminopyridine 8.320 
2-Aminopyrimidine 6.584, 8.321 
4-Aminopyrimidine 6.585 
4-Amino-2-pyrimidinone 6.B09, 7.316, B.503 
2-Amino-5-ureidovaleric acid 8.458 
cis-Amminechlorobis{ ethy lenediamine )cobalt(III) ion 

6.96 
Amminepentacyanoferrate(II) ion 6.196 
Ammonia 8.124 
Ammonium ion 7.103 
Ampicillin 6.586 
D-AmygdaHn 8.322 
tert-Amyl alcohol 8.323 
Amylamine 6.587, 8.324 

Amylammonium ion 6.588, 8.325 
Amylopectin 10.7, 10.129 
Amylose 10.8 
Aniline 6.589, 7.210,.8.326, 9.42 
Aniline, N,N-dimethyl- 8.586, 9.69 
Aniline, N,N-dimethyl-4-nitroso- 6.874, 8.603 
Anilinium ion 7.21', 8.327 
8-Anilino-l-naphthalenesulfonate ion 6.590 

Anisole 6.591, 7.212, 8.328 
Anisole, 3,5-dinitro- 6.891, 8.619 
Anthracene, 9-nitro- 10.84 
9-Anthraeenecarboxylate ion 8.331, 9.44 
Anthranilate ion 6.573, 8.308 
9,lO-Anthraquinone-2-carboxylie add. 7-a-D-

glucopyranosyl-3,5,6,8-tetrahydroxy-l-methyl-
8.429 

9,10.Ant.hraquinone-2-suJfonate, 4-[(4-
(acetylamino )phenyl]aminoJ-l-amino- 6.527, 8.271 

9,10-Anthraquinone-l-sulfonate ion 6.592, 8.329 
9,10-Anthraquinone-2-sulfona.te ion 6.593, 7.213, 

8.330,9.43 
9-Anthroate ion 8.331, 9.44 
Anthrone 6.594 
Antimonate(V) ion 6.424 
Antimony(lll) ion 8.214 
Apomyoglobin 10.9 
Aquabis(ethylenediamine)Huorocobalt(III) ion 6.101 
Aqua(5,7,7,12,14,14-hexamethyl-l,4,8,11-

tetr aazacy dotetr adeca-4,11-diene )hydroxycobalt(III) 
ion 6.86 

(Aqua)hydroxy(2,3,9,lO-tetrametl\yl-l,4,S,11-
tetra.azacydotetradeca-l,3,8,10-tetraene)cobalt(III) 
ion 6.88 

(Aqua.)hydroxy(3,lO,17,24-
tetrMulfophthalocyanine )manganese{III) ion 0.122 

(Aqua)pentachloroosmate(IV) ion 6.338, 8.166 
(Aqua)pentachlororhodate{III) ion 8.197 
(Aqua)pentacyanocobaltate(III) ion 6.107 
Arabinitol 6.596, 8.332 
Arabinose 6.595, 7.214, 8.333 
Arabitol 6.596, 8.332 
Arginine 6.597 
Arginine, conjugate diacid 7.215 
Arginine, conjugate monoacid 6.598, 8.334 
A r!Olpn It,p(TTT) ion Ii 18, 8 5 

Arsenous(III) acid 7.2, 8.4 
Ascaridole 6.599 
Ascorbate ion 6.600, 7.216, 8.335 
L-Ascorbate ion, 3-0-methyl- B~910 
L-Ascorbate-2-sulrate ion 8.336 
Ascorbic acid 7.217, 8.337 
L-Ascorbic acid, 1- O-methyl- 8.90B 
L-Ascorbic add, 2-0-methyl- 8.909 
L-Ascorbic acid, 3-0-methyl- 8.911 
Asparagine 6.601. 8.338 
Asparagine, conjugate monoacid 7.218, 8.339 
Asparagine, negative ion 6.602 
L-Aspartate dianion 6.603 
Aspartate mono anion 6.604, 7.219, 8.340 
Aspartic acid 6.605 
Aspartic acid, conjugate acid 6.606, 7.220 
5-Azacytidine 6.607, 8.341 
5-Azacytosine 6.608, 8.342 
6-Azacytosine 6.609, 8.343 
6-Azathymine 6.610, 8.344 
5-Azauracil 6.6", 8.345 
6-Azauracil 6.612, 8.346 
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6-Azauridine 6.613, 8.347 
Azelaic acid 8.348 
Azide ion 6.2B4, 7.101, B.125, 9.18 
Azidomethemoglohin 10.78 
Azidopentacyanocobaltate(Ill) ion 6.110 
2,2' -Azinobis(3-ethylbenzothio.zoliue-6-sulCono.te ion) 

6.614, 8.349 
anti-Azohenzene 6.615 
syn-Azohenzene 6.616 
1,1' -Azobis( N,N-dimethylformamide) 6.617, 8.350 
Azomycin 6.1265 
Azurin 10.10 
Barbiturate ion 6.618, 7.221 
Barbituric acid 6.619, 7.222 
Barium ion 6.26 
Basic Orange 2 6.819. 7.320 
Basic Red 1 6.1386, 8.1133 
Basic Violet 10 6.1384, 8.1132 
Benzaldehyde 7.223, 8.351 
Benzaldoxime 6.620 
Benzamide 6.621, 7.224, 8.352 
Benzenamine, 4-methyl- 9.129 
Benzenamine, 4-nitro- 6.1254, 8.993 
Benzenaminium, 4- [[4-( dimethy lamino )phenyl] [4-

{dimethyliminio}-2,5-cyclohexadien-1-
ylidene]methyl)... 6.1166 

Benzene 6.622, 7.225, 8.353 
Bem~ene, tert-butyl- 9.56 
Benzene, chIoro- 6.730, 7.273, 8.436 
Denliene, c,yano- 6.634, 7.231, 8.362, 9.47 

Benzene, 1,2-dicya.no- 7.324 
Benzene, 1,3-dicyano- 7.325 
Benzene, 1,4-dicyano- 6.835, 7.326, 8.530 
Benzene, 1,2-dihydroxy- 8.430 
Benzene, 1,3-dihydroxy- 8.1131 
Benzene, 1,4-dihydroxy- 7.397, 8.777 
Benzene, 1,3-dimethoxy- 7.334, 8.571 
Benzene, 1,4-dimethoxy- 7.335, 8.572 
Benzene, fluoro- 6.942, 7.360, 8.666 
Benzene, methoxy- 6.591, 7.212, 8.328 

Benzene, (1-methylethenyl)- 6.1224, 7.446, 8.965 
Benzene, nitro- 6.1256, 7.457, 8.995 
Benzene, 1,2,4,5-tetracyano- 10.134 
Benzene-d6 8.354 
Benzenehutanoic acid, a-amino-2-{formylamino )-'Y-oxo-

6.959, 8.675 
J ,1-Benzenediamine 6.1331 

Benzenediazonium ion 6.623 
1,2-Benzenedicarboxylate ion 6.1339, 8.1077, 9.109 
l,4-Benzenedicarboxylate ion 6.1342, 8.1078 

1,4-Benzenediol ion{2-) 6.1064 
Benzenemethamine, N,N-dimethyl-, conjugate acid 

6.861 
Benzenemethamine, N-methyl-, conjugate acid 6.1180, 

B.913 
Benzenemethanamine, a-methyl-, conjugate acid 

6. 1176, 6.912 

Benzenemethanamine, a-phenyl-, conjugate acid 
6.62B, 8.358 
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Benzenesu1fonamide 6.624, 8.355 
Benzenesulfonamide,4-amino- 6.1414, 8.1158 
Benzenesulfonate ion 6.625, 7.226, B.356 
Benzenesulfonate ion, 4-amino- 6.1415, 8.1159 
Ben Jlf'neSll \£onic add 8.357 
Bcnzrncsulfonie acid, 4-amino- 6.1416, 7.6~1 

1,2,4,5-BenzenetetracarbonitrUe 10.134 
Benzenethiol 7.541 
1,3,5-Benzenetricarboxylate ion 6.626 
1,3,5-Benzenetricarboxylic acid 7.227 
Benzhydrylamine 6.627, 9.45 
Benzhydrylammonium ion 6.628, 8.358 
Benzhydryl chloride 6.738 
Benzidine, N,N,N,N -tetramethyl- 6.1429 
Benzil 6.629, 7.228 
Benzoate ion 6.630. 7.229, 8.359. 9.46 
Benzoate ion, 4-amino- 6.575, 8.308 
Benzoate ion, 4-hromo- 6.676, 8.385 
Benzoate ion, 4-chloro- 6.734, 8.439 
Benzoate ion, 4-cyano- 6.779 
Benzoate ion, 2,3-dimethoxy- 8.573 
Benzoat~ ion, 2,4-dimethoxy- 8.574 
Benzoate ion, 2,6-dimethoxy- 8.575 
Benzoate ion, 3,4-dimethoxy- 8.576 
Benzoate ion, 3,5-dimethoxy- 8.577 
Benzoate ion, a,3'-[{1,6-dioxo-l,6-

hexanediyl}diimino]bis[2,4,6-triiodo- 6.1092, 8.824 
Benzoate ion, 2-hydroxy- 6.1391,8.1140 
Benzoate ion, 4-hydroxy- 8.779 
Bel1~uaie ion, 2-lUethoxy- 8.885 

Benzoate ion, 3-methoxy- 8.886 
Benzoate ion, 4-methoxy- 8.B87 
Benzoate ion, 4-methyl- 6.1485, 8.1204, 9.127 
Benzoate ion, 4-nitro- 6.1258, 8.997 
Benzoate ion, 4-phenoxy- 8.1056, 9.106 
Benzoflavine 6.631, 8.360 
Benzofuran, 5-hydroxy-2-nitro- 6.1073 

Benzofuran, 7 -hydroxy-2-nitro- 6.1075 
Benzofuran, 5-methoxy-2-nitro- 6.1161 
Benzofuran, 7 -methoxy-2-nitro- 6.1162 

Benzofuran, 2-nitro- 6.1259 
Benzoic acid 6.632, 7.230, 8.361 
Benzoic acid, 2-hydroxy- 7.51', 8.1141 
Benzoic acid, 4-hydroxy- 7.398 
Benzoic acid, 4-nitro- 7.458 
Benzoin 6.633 
Benzonitrile 6.634, 7.231, 8.362, 9.47 

Benzonitrile, 4-fluoro- 6.946, 7.361, 8.668 
Benzonitrile, 4-methyl- 6.1468, 7.548, 8.1209, 9.130 
Benzophenone 6.635, 7_232, R363 
Benzo[gJpteridine-2,4{ 1H,3H)-dione, 7,S-dimethyl-

6.1124 
Benzo[g]pteridine-2,4{lH,3H)-dione, 1,3,7,8-

tetramethyl- 6.871 
Benzo[g]pteridine-2,4{lH,3H)-dione, 1,7,8-trimethyl-

6.1203 
Benzo[g]pteridine-2,4(lH,3H)-diulle,3,7,8-trimethyl-

6.1204 
1,2-Benzopyrene 6.636 
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3,4-Benzopyrene 6.636 
Benzo[ aJpyrene 6.636 
1,2-Benzopyrone 6.767, 8.461 
1,4-Benzoquinone, 2,5-dimetbyl- 6.859 
1,4-Benzoquinone, tetrachloro- 10.20 
1,d.-BE'n!oquinone, tetramethyl- 6_906 

1,4-Benzoquinone 6.637, 7.233, 8.364 
2,1 ,3-Benzothiadiazole-4, 7 -dicarbonitrile 6.638 
Benzotrichloride 6.1475 
Benzotrifluoride 6.1479 
3-Benzoyl-N-methylpyridinium ion 6.639 
2-Benzoylpyridine, conjugate acid 7.234 
3-Benzoylpyridine, conjugate acid 7.235 
4-Benzoylpyridine, conjugate acid 7.236 
2-Benzoylpyridine 6.640 
3-Benzoy}pyridine 6.641 
4-Benzoylpyridille 6.642 
Benzyl acetate 6.643 
Benzyl alcohol 6.644, 7.237, 8.365 
Benzyl alcohol, o.-(l-methylaminoethyl)- 6.909, 8.630 

Benzylamine 6.645, 9.48 
Benzyl-6-aminopenicillinic acid 6.652, 8.369 
Benzylammonium ion 6.646, 8.366 
Benzyl bromide 6.647 
Benzyl chloride 6.648, 7.238 
Benzyldimethylamine 6.860 
l:3enzyl formate 6.649 
I3-Benzylglucoside 6.650, 8.367 
Benzyl mercaptan 6.651 
Benlylmethyla.mine 6.1170 

Benzyl methyl ether 8.368 
Benzylpenicillin 6.652, 8.369 
Benzylpenicillin, methyl ester 6.853 
Benzylpenicillin acetoxymethyl ester 6.1306 
Benzylpenicilloic acid 6.654, 8.370 
Benzy 1 thiocyanate 6.655 
Denliyltributylammoniulll ion 8.371, 9.49 

Benzyltrimethylammonium ion 6.656, 7.239, 8.372, 
9.50 

Benzyltriphenylphosphonium ion 6.657 
Benzyl viologen 6.823 
Betaine, conj~gate add 7.240 
Biacetyl 6.698, 7.260, 8.403 
Bicarbonate ion 8.35, 7.9, 8.18 
Bicyclo[2.2.11heptan-2-one, 1,7,7-trimethyl- 6.710, 

8.424,9.58 
21Il-Biline-8,12-dipropo.noo.te ion, 2,17-dicthcnyl-

1,10,1 9,22,23,24-hexahydro-3,7 ,13,17-tetramethyl-
1,19-dioxo- 6.658, 8.373 

21H-Biline-8,12-dipropanoate ion, 3,18-diethenyl-
1,19,22,24-tetrahydro-2,7,13,17-tetramethyl-l,19-
dioxo- 6.659, 8.374 

21H-Biline-8,12-dipropanoic acid, 2,17-diethenyl-
1,10,19,22,23,24-hexahydro-3,7, 13,17 -tetramethyl-
1,19-dioxo- 10.11 

Bilirubin 10.11 
Bilirubin dianion 6.658, 8.373 

Biliverdin dianion 6.659, 8.374 
Biotin 8.375 

Biotin, anion 6.660 
Biphenyl 6.661, 7.241, 8.376 
Biphenyl-4-carboxylate ion 8.377, 9.51 
2,2' -Bipbenyldicarboxylate ion 8.378, 9.52 
4,4' -Riphenyldicarboxylate ion 8.379, 9.53 
2,2' -Bipyridine, conjugate diacid 7.242 
4,4' -Bipyridine, conjugate diacid 7.243 
2,2' -Bipyridine 6.662, 8.380 
4,4'-Bipyridine 6.663, 8.381 
2,2' -Bipyridinecobalt(II) ion 6.66 
2,2'-Bipyridinium 7.242 
2,2' -Bipyridinium, 1,1' -tetramethylene- 6.1430 
2,2' -Bipyridinium, 1,l'-trimethylene- 6.1482 
4,4' -Bipyridinium, 1,1' -bis{carboxyethyl)- 6.664 
4,4'-Bipyridinium, 1,l'-bis{4-cyanophenyl)- 6.865 
4,4' -Bipyridinium. 1,1' -bis{2-hydroxyethyl)- 6.667 
4,4' -Bipyridinium, l,l'-bis{3-sulfonat,opropyl)- 6.669 
4,4'-Bipyridinium, 1,1'-dibenzyl- 6.823 
4,4' -Bipyridinium, 1,1' -dimethyl- 6.862, 7.336, 8.589, 

9.70 

2,2'-Bipyridinium, 4,4'-dimethyl-l,l'-tetramethylene-
8.885 

2,2' -Bipyridinium, 4,4' -dimethyl-l,I' -trimethylene-
6.887 

4,4'-Bipyridinium, 1,1'-diphenyl- 6.897 
2,2'-Bipyridinium, 1,1' -ethylene- 6.930 
4,4'-Bipyridinium,1,1',2,2',6,6'·hexamethyl 7.385 
4,4'-Bipyridyldiylium, 1 ,1'-bis{ 4-sulfonatotolyl)- 6.870 
2,2' -Bipyrid-3-ylium- (j3,N -bis(2,2' -bipyridine-

N,N)hydroxyiridium(III) ion 6.267 
3,5-Bis( acetylamino )-2,4,6-triiodobenzoate ion 6.820, 

8.519 
Bis(alaninato )cuprate(II) 8.72 
Bis(l3-alaninato )cuprate(II) 8.73 
Bis(2-aminobutyrato )copper(II) 8.74 
Bis{3-aminobutyrato)copper(II) 8.76 
Bis(4-alllinobutyrato)copper{Il) 8.77 

7 ,12-Bis[ 1-l1-{2-amino-2-carboxyethyl)thioJethyIJ-
3,8,13,17-tetramethyl- 6.223 

Bis(2-amjnoi~ohntyr"'.t,o )ropper(II) R 75 

Bisaquabis( diethylenetriamine )cobalt(III) ion 7.24 
Bis(2,2' -bipyridine )bis( cyano )ruthenium(II) 6.403 
Bis(2,2' -bipyridine)cobalt(II) ion 6.67 
Bis(2,2'-bipyridine)dihydroxyrhodium(IIJ) ion 6.396 
Bis(carbonato)dioxoneptunate(V) ion 6.323 
1,1' -Ilis{ carboxyethyl)-4,4' -bipyridinillID 6.664 
1,1' -Bis{4-cyanophenyl)-4,4'-bipyridilliurn 0.005 

Bis(t,2-diaminoethane)dioxorhenium(V) ion 6.386, 
8.195 

Bis{1,3-diaminopropane)dioxorhenium(V) ion 6.387 
3,3'.Bis[N,N-di(carboxymethyl)aminomethyl]-o

cresolsulfonephthalein 6.1514, 8.1271 
3,6-Bis( diethylamino )-9-[2-

(ethoxycarbonyl)phenyl]xanthylium chloride 6.1385 
Bis( dit·thylenetriamine )cob alt (III) ion 6.85, 8.45 
trans-Bis( diethylenetriamine )diBuorocobalt(III) ion 

7.37 

3,6-Bis(dimethylamino)acridine, conjugate mono acid 
7.186 
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3,6-Bis( dimethylamino )acridine 6.532, 8.273 
3,7 -Bis( dimethylamino )phenothiazin-5-ium 6.1187, . 

7.438, 8.926 
Bis(1,1-dimethylethyl) peroxide 6.825 
Bis(2-ethoxyethyl) ether 8.535 
eis-Bis( ethylenediamine )bis( thiocyanato-

N)chromium(III) ion 6.155 
Bis(ethylenediamine)cadmium(II) ion 6.43 
Bis( ethylenediamine )cobalt(III) ion 7.23 
Bis(ethylenediamine )copper(II) ion 8.68 
Bis{ ethylenediamine )dichlorocobalt(III) ion 6.97, 8.50 
Bis{ethylenediamine )difluorocobalt(III) ion 7.36 
eis-Bis{ethylenediamine )difluorocobalt(III) ion 6.102 
Bis( ethylenediamine )dioxorhenium(V) ion 6.386, 8.195 
Bis(ethylenediamine)nickel(II) ion 6.302 
Bis( ethylenediamine )oxalatocobalt(III) ion 7.59 
Bis{ethylenediamine)platinum(II) ion 6.365, 7.132, 

8.181 
Bis(glycinato )cadmium(II) 6.50 
Bis(glycinato )copper(II) 8.71 
Bis(glycinato)nickel(II) 6.317,8.150 
eis-Bis(glycinato)platinum(II) 6.373, 7.135, 8.190 
trans-Bis(glycinato)platinum(Il) 6.374, 7.136,8.191 
Bis(2-gllanidinoethyl)disulfide 6.666 
Bis(hydroxo )tetrakis(4-N-methylpyridyl) · 

porphinatomanganese(I1I) ion 6.275, 8.120 
1,1' -Bis(2-hydroxyethyl)-4,4' -bipyridinium 6.667 
Bis(2"hydroxyethyl)iminotris(hydroxymethyl)methane 

6.668, 8.382 
2,2-Bis(hydroxymethyl)-2,2' ,2" -nitrilotriethanol 6.668, 

8.382 
2,2-Bis(hydroxymethyl)-1,3-propanediol 8.1038 
Bis(hydroxy)tetrakis(p-sulfonatophenyl) 

porphinatomanganate(III) ion 8.121, 9.16 
Bis(iminodiacetato )cobaltate(Il) ion 8.39 
Bis(iminodiacetato )cobaltate(III) ion 6.131, 8.56 
Bis(iminodiacetato)cuprate(II) ion 8.79 
Bis(iminodiacetato)n ickelate(II) ion 8.154 
Bis( I-methylimidazole )-a,a,a ,J3-tetrakis( N-

methylisonicotinamidophenyl)porphinatoiron(III) 
ion 6.221 

Bis(nitrilotriacetato)aluminate(III) ion 6.13 
Bis( nitrilotriacetato )cadmate(Il) ion 6.52 
Bis(nitrilotriacetato )cobaltate(II) ion 6.76 
Bis( nitrilotriacetato )cuprate(II) ion 6.177 
Bis(nitrilotriacetato )manganate(II) ion 6.268 
Bis( nitrilotriacetato )mercurate(II) ion 6.242 
Bis( ni trilotriacetato )nickelate(II) ion 6.320 
Bis( nitrilotriacetato )plumbate(II) ion 6.355 
Bis(nitrilotriacetato )stannate(IV) ion 6.442 
Bis{nitrilotriacetat6)zincate(II) ion 6.485 
Bis( octa-fL-oxo- fL5-oxopentaoxopentatungstate )octa- fL

oxoeuropate 6.468 
Bis( octa-fL-Oxo-fL5-oxopen taoxopentatungstate )octa- fL-

oxoneodymate 6.469 
cis-Bisoxalatochromate(lII) ion 6.156 
trans-Bisoxalatochromate(Ill) ion 6.157 
Bisoxalatodioxouranate(VI) ion 6.462 
Bis(fL-OXO )bis[( cysteinato )oxomolybdate(V)] ion 6.282 
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Bis(fL-oxo)( ethy lenediaminetetraacetato) 
bis[oxomolybdate(V)] ion 6.281 

Bis(propylenediamine )dioxorhenium(V) ion 6.387 
1,1'-Bis(3-sulfonatopropy))-4,4' -bipyridinium 6.669 
1,1' -Bis( 4-sulfonatotolyIH,4' -bipyrirlyldiylium 6.670 
cis-Bia( thiocy anato-N)bis( ethy lenediamine )cobalt(lU) 

ion 6.118 
trans-Bis( thiocyanato-N)bis(ethylenediamine )cobalt(III) •. 

ion 6.119 . 
Bistris 6.668, 8.382 
Bisulfate ion 8.209 
Bisulfide ion 6.416, 8.206 
2,2' -Bithiophene 8.383 
Biuret 6.671 
Bleomycin 6.672 
Borate ion 8.9 
Boric acid 6.23, 8.8 
2,3-Bornanedione 6.711 
Bromate ion 6.31, 7.6, 8.14, 9.4 
Bromide ion 7.4, 8.10, 9.1 
Bromine 6.27, 7.5 
Bromine dioxide 5.6 
Bromite io!). 6.30, 8.13, 9.3 
Bromoacetate ion 6.673, 7.244, 8.384 
Bromoacetic acid 7.245 
Bromobenzene 6.674, 7.246 
4-Bromobenzenediazonium 6.675 
4-Bromobenzoate ion 6.678, 8.385 
1-Bromobutane 6.677 
1-Bromo-l-chloro-2,2,2-trifluoroethane 8.678, 7.247 
3-Bromo-2,6-dioxopyrimidine-4-carboxylate ion 6.684, 

8.389 
Bromoethane 6.679, 7.248 
2-Bromoethanol 6.680, 7.249, 8.386 
3-Bromo-2,4-furandione, conjugate base 6.692, 8.396 
5-Bromofurfural 8.387 
5-Bromoindole 8.388 
4-Bromo-a-methylbenzyl alcohol 8.390 
I-Bromonaphthalene 6.681 
2-Bromo-5-nitrothiazole 6.682 
5-Bromoorotate dianion 6.683 
5-Bromoorotate ion 6.684, 8.389 
5-Bromoorotic acid 7.250 
Bromopentaammineruthenium{III) ion 6.409 
4-Bromophenol 6.685, 7.251 
2-Bromophenoxide ion 6.686 
3-Bromophenoxide ion 6.687 
4-Bromophenoxide ion 6.688 
l-(p-Bromophenyl)ethanol 8.390 
m-Bromophenyl-J3-D-glucopyranoside 8.391 
4-Bromophenyl methyl carbinol 8.390 
1-Bromopropane 6.689 
2-Bromopropionate ion 6.690, 7.252, 8.392 
3-Bromopropionate ion 6.691, 7.253,8.393 
2-Bromopropionic acid 7.254 
3-Bromopropionic acid 7.255 
2-Bromopyridine 8.394 
3-Bromopyridine 8.395 
a-Bromotetronate ion 6.692, 8.396 

a-l 
Br' 
5-1 
Br 
BIl 
Bll 
1,: 
Bt 
B\ 
l
B. 
1, 
1, 
2, 
1, 
2, 
1· 
2· 
2· 
2· 
1-
2 
3 
1 
2 
3 
2 
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a-Bromo toluene 6.647 
Bromotrifluoromethane 6.693 
5-Bromouracil 6.694, 7.256, 8.397 
Bromphenol Blue 6.695, 7.257 
Busulfan 6.697 
Butadiene 6.696, 7.258, 8.398 
1,3-Butadiene 6.696, 7.258, 8.398 
Butanal 8.420 
Butane 7.259, 8.399 
l-Butaneamine 6.703,8.410 
Butanedioic acid 6.1407, 7.518, 8.1152 
1,3-Butanediol 8.400 
1,4-Butanediol 8.401 
2,3-Butant>diol 8.402 
1,4-Butanediol dimethanesulfonate 6.697 
2,3-Butanedione 6.698, 7.260, 8.403 
l-Butanol 7.261, 8.404 
2-Butanol 7.262, 8.405 
2-Butanone 8.406 
2-Butenal 8.466 
l-Butene 7.263, 8.407 
2-Butene-l,4-diol 9.54 
3-Butenenitrile 8.305, 9.41 
l-Butene-3-one 8.408 
2-Butenoate ion 8.467, 9.60 
3-Butenoate ion 9.55 
2-Butenoic acid 8.468 
trans-2-Butenoic acid 6.775 
trans-2-Buten-l-01 6.699 
3-Buten-l-ol 6.700 
3-Buten-2-o1 6.701 
N-tert-Butylacetamide 6.702, 8.409 
Butyl alcohol 7.261, 8.404 
sec-Butyl alcohol 7.262, 8.405 
tert-Butyl alcohol 6.1219, 7.442,8.954, 9.98 
Butylamine 6.703, 8.410 
tert-Butylamine 6.704, 8.412 
Butylammonium ion 6.705,8.411 
tert-Butylammonium ion 6.706, 8.413 
tert-Butylbenzene 9.56 
4-tert-Butyl-l,2-benzoquinone 6.707, 7.264 
n-,Butyl bromide 6.677 
4- tert-Butylcatechol 8.414 
n-,Butyl chloride 6.735 
sec-Butyl chloride 6.736 
4-tert-Butyl-l,2-dihydroxybenzene 8.414 
tert-Butyl disulfide 8.522 
1,1' -Butylene-2,2'-bipyridinium 6.1430 
a-Butylene oxide 8.631 
tert-Butyl hydrop,eroxide 6.708, 8.415 
Butyl iodide 6.1099 
tert-Butyl mercaptan 6.1218 
tert-Butyl methyl ether 8.416 
4-tert-Butylphenol 8.417 
N-tert-Butyl-a-phenylnitrone 6.1329, 8.1061 
Butylsulfate ion 8.418 
Butyl sulfoxide 8.524 
Butyltrimethylammonium ion 8.419 
Butyraldehyde 8.420 

Butyrate ion 7.265, 8.421, 9.57 
Butyric acid 7.266, 8.422 
C.1. 45160 6.1386,8.1133 
C.1. 45170 6.1384,8.1132 
C.I. 50240 6.1390,8.1137 
Cadmium(lI) ion 6.40, 7.13, 8.28 
Cadmium(Il) tetrakis(4-N-methylpyridyl)porphyrin 

6.55 
Cadmium(I1) tetrakis(p-sulfonatophenyl)porphyrin 

6.56 
Cadmium(I) ions 8.27 
Caffeate ion 8.556 
Ca.ffeine 6.709, 8.423 
Californium(JII) ion 6.59 
Camphor 6.710,8.424, 9.58 
Camphoroquinone 6.711 
Caproic acid 7.390 
Capryl alcohol 8.1022 
Carbenicillin 6.714 
Carbonate hydrolyase 10.12 
Carbonate ion 6.36, 8.19 
Carbonatobis(ethylenediamine)cobalt(III) ion 6.104 
Carbon dioxide 6.34, 7.8,8.17 
Carbon disulfide 6.715, 7.269, 8.427 
Carbonic anhydrase 10.12 
Carbon monoxide 6.33, 7.7, 8.16 
Carbon tetrachloride 6.716, 7.270 
3-Carboxamido-2,2,5,5~tetramethyl-3-pyrrolin-l-yloxy 

6.713, 7.267, 8.426 
3-Carboxamido-2,2,5,5-tetrametJ.tylpyrrolidin-l-yloxy 

6.712, 7.268,8.425 
Carboxybenzylpenicillin 6.714 
4-Carboxyblltylferrocenium 6.203 
2-Carboxy-5,5-dimethyl-l-pyrroline-l-oxyl 8.428 
2-Carboxyethylferrocene ion(l-) 8.95 
2-Carboxyethylferrocenium 6.201 
Oarboxyferrocene ion(1-) 8.93 
CarboxymethylceHulose ion 10.13 
Carboxymethylcytochrome C 10.33 
N-(Carboxymethyl)glycine, dianion 6.1087, 9.86 
N-Carboxymethy I-N -(2-hydroxyethyl)-N,N -ethylene 

diglycine 8.788 
(Carboxymethylimino )bis( ethylenenitrilo )tetraacetic 

acid 8.536 
Carboxypeptidase A 10.14 
N- [9-(2-Carboxypheny I )-6-( dit>thylamino )-31han t,hen-

3-ylidene]-N-ethylethanaminium chloride 6.1384, 
8.1132 

3-Carboxypropylferrocenium 6.202 
Carmine 8.429 
f3-Carotene 10.15 
K-Carragt>enan 10.16 
Casein 10.17 
Catalase 10.18 
Catechol 8.430 
D-Cellobiose 8.431 
Cellosolve 8.639 
Cephaloridine 6.717 
Cephalosporin C 6.718 

J.Phys. Chern. Ref. Data, Vol. 17, .No. 2, 1988 

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek

lpaek



852 BUXTON ET AL. 

Cephalothin 6.719 
Cerium(III) ion 6.57, 8.30, 9.7 
Cerium(IV) ion 7.14 
Ceruloplasmin 10.19 
Cesium(I) ion 6.164 
Cetyltrimethylammonium bromide 10.62, 6.1045, 

7.384, 8.762 
Chip 6.379, 8.193 
Chloral hydrate 6.720, 8.432 
Chloranil 10.20 
Chlorate ion 6.63, 8.34 
Chloride ion 6.60, 7.16, 8.31 
Chlorine dioxide 5.8 
Ch lorite ion 6.62, 8.33, 9.9 
Chloroacetaldehyde dimethyl acetal 8.440 
0-( 2-0hloroacetalllido)-2 ,a-dihy dro-l ,4-

phthalazinedione 8.433 
Chloroacetate ion 6.721, 7.271, 8.434 
Chloroacetic acid 6.722. 7.272. 8.435 
N-(2-Chloroacetyl)glycine, negative ion 6.723 
N-(2-Chloroacetyl)glycylglycine, negative ion 6.724 
N-(2-Chloroacetyl)phenylala.nine, negative ion 6.725 
N-(2-ChloroacetYl)tryptophan, negative ion 6.726 
2-Chloroaniline 6.727 
3-Chloroaniline 6.728 
4-Chloroaniline 6.729 
Chlorobenzene 6.730, 7.273, 8.436 
4-Chlorobenzenediazonium ion 6.731 
2-Chlorobenzoate ion 6.732, 8.437 
3-Chlorobenzoate ion 6.733, 8.438 
4-Chlorobenzoate ion 6.734, 8.439 
2-Chlorobenzoic acid 7.274 
3-Chlorobenzoic acid 7.275 
4-Chlorobenzoic acid 7.276 
l-Chlorobutane 6.735 
2-Chlorobutane 6.736 
Chlorocadmium(II) ion 6.46 
Chloro( diethylenetriamine )platinum(II) ion 6.366, 

7.133,8.183 
UhlorodiBuoromethane 6.737 
2-Chloro-l,1-dimethoxyethane 8.440 
2-Chloro-l0-dimethylaminopropylphenothiazine, conju-

gate acid 6.169, 8.466 

Chlorodiphenylmethane 6.738 
Chloroethane 7.277 
2-Chloroethanol 6.739, 7.278, 8.441 
(2-ChloroethyJ)benzene 6.740, 7.279 
Chloroethylene 6.1508, 8.1262 
Chloroform 6.741, 7.280, 8.442 
5-Chloroindole 8.443 
Chloroiron(III) ion 7.81 
ChloroDlercury(I) 8.105 
Chloromethane 6.741a, 7.281 
2-( Chloromethy 1)-1 ,3-dioxolane 8.444 
l-Ghloro-2-methylpropane 6.742 
1-Chloronaphthalene 6.743 
Chloropentaammineruthenium(III) ion 6.411 
Chloropentacyanocobaltate(III) ion 6.111 
2-Chlorophenol 6.744, 7.282, 8.445 
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3-Chlorophenol 8.446 
4-Chlorophenol 8.447 
2-Chlorophenoxide ion 6.745 
3-Chlorophenoxide ion 6.746 
4-Chlorophenoxide ion 6.747 
2-Chloro-2-phenylaeetate ion 6.748 
m-Chlorophenyl-~-D-glucopyranoside 8.448 
p-Chlorophenyl-J3-D-glueopyranoside 6.749, 8.449 
l-Chloropropane 6.750 
3-ChIoro-1 ,2-propanediol 6.751 
2-Chloropropionamide 6.752 
3-Chloropropionamide 6.753 
2-Chloropropionate ion 6.754, 7.283, 8.450 
3-Chloropropionate ion 6.755, 7.284, 8.451 
2-Chloropropionic acid 7.285 
3-0hloroproplonlc acid 7.286 
Chloroprotoferrihaem IX 6.222, 7.88 
2-Chloropyridine 8.452 
4-Chloropyridine 8-453 
5-Chloro-2,4-pyrimidinedione 6.758, 7.288, 8.454 
Chlororhodium(ITI) ion 6.393 
Chloro( tetraethyldiethylenetriamine )platinum(lI) ion 

6.367, 7.134, 8.184 
Chlorothallium(III) ion 7.161 
4-Chlorotoluene 6.756 
a-Chlorotoluene 6.648, 7.238 
ChlorotriHuoromethane 6.757, 7.287 
5-Chlorouracil 6.758, 7.288, 8.454 
Chlorpromazine, conjugate acid 6.759, 8.455 
Choline 6.760 
Chondroitin 4-sulfate 10.21 
Chondroitin 6-sulfate 10.22 
ChondromueoprotE"in 10.23 
Chromagen 6.761, 7.289 
Chromate(III) ion 6.145 
Chromate(VI) ion 6.161, 7.69 
Chromate(VI) ion, hydrogen 6.160 
Chromate(V) ion 8.66 
Chromium(III) ion 6.144 
Chromium(IlI) tris(4,7-dimethyl-l,lO-phenanthroline) 

6.148 
Chromium(III) tris( 4,4'-diphenyl-2,2' -bipyridine) 6.147 
ChromiUIn(III) tri3(4,7-diphcnyl-l,tO-phenanthroline) 

6.150 
Chromium(UJ) tris{5-phenyl-1,10-phenanthroline) 

6.149 
Chromillm(TT) ion 6.141, 7.67, 8.62 
Chromium(lI) tris(2,2'-bipyridine) 8.64 
Chromotropic acid 8.561 
Chrysoidin 6.819, 7.320 
a-Chymotrypsin 10.24 
tran8-Cinnamamide 6.762 
Cinnamate ion 6.763, 8.456 
tran8-Cinnamic acid 6.764 
Citrate ion 6.765, 9.59 
Citric acid 7.290, 8.457 
Citrulline 8.458 
Cleland's Reagent, 6.902, 8.627 
Cloxacillin 6.766 
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Cohalt(II) ion 6.65, 8.35 
Cobalt(II), 5,7,7 ,12,12,14-hexamethyl-l ,4,8,11-

tetraazacyclotetradeca-4,14-diene 6.71, 7.17, 8.36 
Cobalt(II), 5,7,7 ,12,14,14-hexamethyl-l,4,8,11-

tetraazacyclotetradeca-4,11-diene 6.70 
Cobalt(II), hydroxytetrakis(p-

sulfonatophenyl)porphyrin 6.79 
Cobalt(III) tris(2,2'-bipyridine) 6.90 
Cobalt(III) tris( 1,1 O-phenanthroline) 6.92 
Cobalt{III) tris(2,2' ,6' ,2"-terpyridine) 6.91 
Cobalt(I1) 2,2' -bipyridine 6.66 
Cobalt(II) bis(2,2'-bipyridine) 6.67 
Cohalt(II) tetrakis(p-sulfonatophenyl)porphyrin 6.78 
Cobalt(lI) tris{2,2' -bipyridine) 6.68 
Cobamide 6.140 
Coenzyme A 8.459 
Coenzyme B12 6.140 
Collagen 10.25 
Concanavalin A 10.26 
Convicine 8.460 
Copper(I) ion 6.165, 7.71, 8.668 
Copper(II) ion 6.166, 7.72, 8.67 
Copper(Il), l3-ala.nylhistidine complex 6.175 
Copper(II), ~,7,7 ,12,14,14-hexamethyl-l,4,8,11-

tetraazacyclotetradeca-4,11-diene 6.170, 7.73, 8.69 
Copper(II), histidine complex 6.176 
Copper(II) gluLaLhione disulfide 6.180 

Copper(II) iminodiacetate 8.78 
Copper(II) tetrakis(4-N-methylpyridyl)porphyrin 6.182 
Copper(II) tetrakis(p-sulfonatophenyl)I>orphyrin 6.183 
Copper(II) tetrasulfophthalocyanine 8.82 
Copper oxidase 10.70 
Coum arin 6.767, 8.461 
Creatine 6.768 
Cresol Red 6.769 
o.-Cresol 8.462 
p-Cr9so1 6.770, 8.463 

o-Gresolsulfonephthalein 6.769 
a.-Crocetin 8.464 
Croce tin dianion 6.771 
Crodn 6.772, 8.465 
Crotonaldehyde 8.466 
tran8-Crotonamide 6.773 
Croton ate ion 8.467, 9.60 
tran8-0rotonate ion 6.774 
Crotonic acid 8.468 
tro.ns-Crotonic acid B.775 
Crotononitrile 9.61 
Cumene 8.469, 9.62 
Cumene hydroperoxide 6.776 
Cumyl alcohol 8.1071 
Cyanamide 6.777, 7.291, 8.23 
Cyanate ion 8.24 
Cyanide ion 6.37, 8.21, 9.5 
Cyanoacetate ion 8.470, 9.63 
Cyanoacetic acid 7.292 
4-Cyanobenzenediazonium ion 6.778 
4-Cyanobenzoate ion 6.779 
Cyanocob(III)alamin 6.138, 8.61 

Cyanogen 6.38, 7. 11, 8.22 
Cyanoguanidine 6.834, 7.323, 8.529 
5-Cyanoindole 8.471 
Cyanomethemoglobin 10.79 
l-Cyanonaphthalene 6.1237 
2-CyanonaphthaJene 6.1238 
2-Cyanophenoxide ion 6.780 
3-Cyanophenoxide ion 6.781 
4-(]yanophenoxide ion 6.782, 9.64 
4-Cyanophenyl-N-tert-butylnitrone 6.783, 8.472 
l-(p-Cyanophenyl)ethanol 8.473 
p-Cyanophenyl-~-D-glucopyranoside 8.474 
3-Cyanopyridine 8.475 
Cyclobutanecarboxylate ion 8.476 
Cydobutanecarboxylic acid 7.293 
Cyclobutanone 6.784 
-y.Cyclodextrin 10.27 
Cycloheptane 8.477 
Cycloheptanol 8.478 
Cycloheptanol-l-d 8 . ...,79 
Cycloheptanone 6.786 
Cycloheptatriene 6.786, 7.294, 8.480 
1,3-Cyclohexadiene 6.787, 7.295, 8.481 
1,4-Cyclohexadiene 6.788, 7.296, 8.482 
2,4-Cyclohexadien-l-one, 2 ,6-dichloro-4-H 4-

hydroxyphenyl)imino]-, sodium salt 8.527 
Cyclohexane 7.297, 8.483 

Cyclohexanecarboxylate ion 8.485 
Cyclohexanecarboxylic acid 7.298 
Cyclohexane-d6 8.484 
Cyclohexanediaminetetraacetatocadmate(II) ion 6.54 
Cyclohexancdiaminetetraacetatoplumbate(II) ion 6.357 
trans-l,2-Cyclohexanediamine-N,N,N ,N -tetraacetic 

acid 8.486 
Cyclohexanone 6.789 
Cyclohexene 6.790, 7.299, 8.487 
1 Cyclohcxcncco.rboxylie acid 7.300 

3-Cyclohexene-l-carboxylic acid 7.301 
ci8-4-Cyclohexene-l,2-dicarboxylic acid 7.302 
Cyclohexylamine 6.791 
Cyclohexylammonium ion 8.488 
1,2-Cyclohexylenedinitriloacetic acid 8.486 
Cyclooctaamy lose 10.27 
Cyclooctanone 6.792 
Cyclopentane 7.303, 8.489 
Cyclopentanecarboxylate ion 8.490 
Cyrtopent.anecarhoxylic add 7.304 

Cyclopentanone 6.793 
Cyclopentene 7.305, 8.491, 9.65 
l-Cyclopentenecarboxylic acid 7.306 
Cyclophosphamide 6.794 
Cyclopropane 7.307 
Cyclopropanecarboxylic acid 7.308 
Cycloserine 8.492 
Cystamine 6.796 
Cystamine, conjugate diacid 6.796, 8.493 
Cysteamine, conjugate add B.7Q7, 7.30Q, 7.310, 8.4Q4 

Cysteamine, negative ion 6.798 
Cysteine 6.799, 8.495 
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Cysteine, N-acetyl-, dianion 6.510 
L-Cysteine, N-acetyl-, negative ion 6.509 
Cysteine, conjugate acid 6.800, 7.311, 7.312, 7.313, 

8.496 
Cysteine, ~S'-methyl-, nE'gative ion 6.1184, 8.923 
Cysteine, S-methyl- 6.1183, 8.922 
Cysteine, methyl ester 6.802 
Cysteine, negative ion 6.801 
5-S-Cysteinyldopa-melanin 10.28 
Cystine 6.803, 7.314, 8.497 
Cystine, conjugate acid 8.498 
Cystine, conjugate diacid 7.315, 8.499 
Cystine, dianion 6.804 
Cystine, dimethyl ester, conjugate acid 6.805 
Cytidine 6.806, 8.500 
Cytidine 2' ,3'-cyclicmonophosphate ion 0.807 

Cytidine monophosphate 6.808, 8.501 
Cytidine 3' -monophosphate 8.502 
Cytidine 5'-monophosphate 6.808. 8.501 
3'-Cytidylic acid 8.502 
5'-Cytidylic acid 6.808, 8.501 
Cytochrome C 10.29 
Cytochrome C3 10.31 

Cytochrome C, acetylated 10.32 
Cytochrome C, carboxy methylated 10.33 
Cytochrome C, succinylated 10.35 
Cytochrome C (ferro) 10.34 
Cytochrome C (horse heart muscle) 10.29 
Cytochrome P-450 10.36 
Cytochrome c 551 10.37 
Cytochrome C2 (R. rubrum) 10.30 
Cytochrome c TNBS 10.38 
Cytochrome m 10.36 
Cytosine 6.809, 7.316, 8.503 
Cytosine, conjugate acid 7.317, 8.504 
Cytosine, conjugate base 9.66 
Cytosine negative ion 9.66 
DABCO 8.520 
DTBP 6.825 
Dactinomycin 6.638 

Daunomycin 6.810 
Daunomycin, radical anion 5.16 
Daunorubicin 6.810 

Daunorubicin, radical anion 5.16 
Decaamrriine{ dinitrogen )diruthenium(II) ion 6.401, 

8.200 
DE'caammine-JJ.-(superoxido)dicobalt(III) ion 6.135 
Decaborane(14) 6.24 
Decakis( cyano )-JJ.-superoxidodicobaltate(III) ion 6.136 
1,4,5,7,7,8,11,12,14,14-Decamethyl-1,4,8,11-

tetraazacyclotetradecanenickel{II) ion 6.313 
Decylsulrate ion 6.811 
Dehydromethionine 6.812 
2'-Deoxyadenosine 6.813, 8.505 
2' -Deoxyadenosine 5' -monophosphate 8.506 
Deoxyadenosine monophosphate 8.506 
5' -Deoxyadenosylcobalamine 6.140 
Deoxyadenylic acid 8.506 
2' -Deoxy-5' -adenylic acid 8.506 
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2'-Deoxycytidine 8.507, 9.67 
2' -Deoxycytidille-5' -monophosphate 8.508 
Deoxycytidine monophosphate 8.508 
Deoxycytidylic acid 8.508 
2' -Deoxy-5' -('ytidylie add 8.508 
2-DeoXY-D-galactosamine 6.967, 8.314 
2-Deoxy-D-glucose 8.509 
Deoxyguanosine 5' -monophosphate 8.510 
Deoxyguanylic acid 8.510 
Deoxyhemoglobin 10.57 
2' -Deoxyinosine 5' -monophosphate 8.511 
Deoxyinosine monophosphate 8.511 
2' -Deoxy-5' -inosinic acid 8.511 
Deoxymyoglobin 10.83 
Deoxyribonuclease I 10.40 
Deoxy riboD ucleic acid 10.41 

Deoxyribose 6.811, 7.318, 8.512 
2-Deoxy-D-ribose 6.814, 7.318, 8.512 
Deoxyribose 5-phosphate 8.513 
2-Deoxy-2-sulfonamino-D-glucose 6.815, 8.514 
Deoxythymidine 5'-monophosphate 8.515 
2' -Deoxyuridine 5' -monophoBphate 8.516 
Deoxyuridine 5'-monophosphate, mercurated 6.816 

Deoxyuridine InoJlophosphate 8.516 
2' -Deoxy-5' -uridylic acid 8.516 
Desferal 8.517 
Desferrioxamine B 8.517 
Desoxyribose 6.814, 7.318, 8.512 
Deuterium 7.74, 8.83 
Dextran 10.42 
Dextran sulfate 10.43 
a-Dextrin 10.44 
I3-Dextrin 10.45 
'Y-Dextrin 10.46 
Diacetamide 6.817 
Diacetyl 6.698, 7.260, 8.403 
Diacetyl peroxide 6.520, 8.267 
Diamide 6.617, 8.350 
3,6-Diaminoacridine, conjugate monoacid 7.319 
3,6-Diaminoacridine 6.818, 8.618 

2,4-Diaminoazobenzene 6.819, 7.320 
3,6-Diamino-2,7-dimethyl-9-phenylacridine 6.631, 

8.360 
3,7 -Diam ino-2 ,8-dimet.hyl-5-p henylphenazinium 

eh loride 6.1390, 8.1137 
3,8-Diamino-5-ethy 1-6-phenylphena.nthridium 6.9 t 7 
1,8-Diamino-3,6,10,13,16,19-

hexaazabicyclo[6.6.6]icosaneplatinum(IV) ion 6.377 
2,6-Diaminohexanoic acid 6.1126, 8.853 
3,6-Diamino-10-methylacridinium 6.533, 8.274 
2,5-Diaminopentanoic acid, conjugate acid 8.1026 
2,5-Diaminopentanoic acid 8.1025 
3,7-Diamino-5-phenothiazinium 6.1453, 7.539 
Diamminesilver{I) ion 6.2, 8.2 
8,8' -Dia,po-~I,\~-carotendioic acid, bis{6- 0-I3-D

glucopyranosyl-I3-D-glucopyranosyl) ester 6.772, 
8.465 

8,8' -Diapocarotenedioate ion 6.771 
8,8' -Diapocarotenedioic acid 8.464 
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Diatrizoate ion 6.820, 8.519 
2,3-Diazabicyclo[2.2.1Jbept-2-ene 6.821 
1,4-Diazabicyclo[2.2.2]octane 8.520 
2,3-Diazabicyclo [2.2 .2]oct-2-ene 6.822 
1,6-Diazahicyclol4.4.41tetradecane radical cation 5.17 
1,.4.-Diazanaphthalene 6.1383 

2,3-Diazanaphthalene 6.1343 
4,5-Diazaphenanthrene 6.1312, 8.1050, 9.104 
1,l'-Dibenzyl-4,4'-bipyridinium 6.823 
Dibenzylsulfonate viologen 6.670 
Dibromine radical ion 5.5 
cis-Dibromobis( diethylenetriamine )cobalt(III) ion 7.27 
tTans-Dibromobis( diethylenetriamine )cobalt(III) ion 

7.28 
1,4-Dibromonaphthalene 6.824 
Dihutylamine 8.521 
Di-n-buty lamine 8.521 
Oi- teTt-butyl disulfide 8.522 
Oi- tert-butylnaphthalenesulfonate ion 8.523 
Di-tert-butylnaphthalenesulfuric acid 10.47 

Oi-tert-butyl peroxide 6.825 
Oibutyl sulfoxide 8.524 
Di( tert-butyl) sulfoxide 8.525 
Dichlorine radical ion 5.7 
1,2-Dichlorobenzene 6.827 
1,3-Dichlorobenzene 6.826 
1,4-Uichlorobenzene 6.828 
Dichlorobenzoyl hydroperoxide 6.829 
Dichlorobenzoyl peroxide 6.830 
cis-Diehlorobis{ diethylenetriamine )eoba.1t(III) ion 7.32 

trans-Dichlorobis{ diethy lenetriamine )cobalt(III) ion 
7.33 

cis-Dichlorobis( ethylenediamine }chromium{III) ion 
6.152 

cis-Dichlorobis( ethylenediamine }cobalt(III) ion 6.98 
trans-Dichlorobis(ethylenediamine )cobalt(III) ion 6.99 
17 a.n,,-Dichlurobis(ethy leuediamille )platinum(IV) ion 

6.380, 7.138, 8.192 
cis-[Dichlorobis(1-(2-hydroxyethyl)-2-methyl-5-

nitroimidazole-.NJ)]platinum(lI) 6.370. 8.187 
cis-Dichlorobis(isopropylamine)- trans-

dihydroxyplatinum(IV} 6.379, 8.193 
cis-Dichlorodiammineplatinum(II) 6.368, 8.185 
trans-Dichlorodiamminepla,tinum(II) 6.369, 8.186 
Dichlorodifluoromethane 6.831, 7.321 
1,1-Dichloroethylene 6.1509, 8.1263 
1,2-Dichloroethylene 6.832 

trans-l,2-Dichloroethylene 8.526 
2,6-Dichloroindophenol 8.527 
Dichloromethane 6.833, 7.322, 8.528 
Dichlorot.itanium(III) ion 7.162 
Dichloro( triethylenetetramine )cobalt(III) ion 7.31, 8.49 
Dichromate(VI) ion 6.163, 7.70 
Dicyandiamide 6.834, 7.323, 8.529 
Dicyanoargentate(I) ion 6.3 
Dicyanoaurate{I) ion 6.22, 8.6 
1,2-Dieyanobenzene 7.324 

1,3-Dicyanobenzene 7.325 
1,4-Dicyanobenzene 6.835, 7.326, 8.530 

Dicy ano-a,a ,a ,(3-tetrakis( N-methy lisonicotinamido
phenyl)porphinatoiron(III) ion 6.220 

Dicy anotetr akis( 4-N-methylpyridy I )porphinatoiron(III) 
ion 6.216 

Di(l,l-dimethy\ethy\) disn\fide 8.522 
Di(1,1-dimethylet,hyl) sulfoxide 8-525 

2,17-Uiethenyl-1,10,19,22,23,24-hexahydro-3,7,13,17-
tetramethyl-l,19-dioxo-21H-biline-8,12-dipropanoic 
acid 10.11 

2,17-Diethenyl-l,10,19,22,23,24-hexahydro-3,7,13,17-
tetramethyl-l,19-dioxo-21H-biline-'8,12-dipropanoate 
ion 6.658, 8.373 

3,18-Diethenyl-l,19,22,24-tetrahydro-2,7,13,17-
tetramethy\-l ,19-dioxo-21H-biline-8,12-dipropanoate 
ion 6.659, 8.374 

1,2-Diethoxyethane 8.649 
Diethoxymethane 8.531 
2,4-Diethoxypyrimidine 6.836 
N,N-Diethylacetamide 6.837 
N- [6-(Diethy lamina )-9- [2-( ethoxycarbonyl)phenyll-3H

xan th-3-y lidene]-N-ethylethanaminium chloride 
6.1385 

Diethylammonium ion 8.532 
Diethy I disulfide 8.533 
Diethylene glycol 8.534 
Diethylene glycol diethyl ether 8.535 
Oiethylenetriaminepentaacetic acid 8.536 
Diethylenetriamine{pyridille)platinum (II) ion 8.182 
Diethyl ether 6.838, 7.327, 8.537, 9.68 
N,N-Diethylhydroxylamine 6.839, 8.638 
Diethyl ketone 8.1049 
Dicthy 1 malonate 8.539 
Diethyl succinate 8.540 
Diethyl sulfide 8.541 
Diethyl sulfoxide 8.542 
7,12-Diethyl-3,8,13,17-tetramethyl-21H,23H-porphine-

2,18-diprupauua(,oferra(,e(II) 0.200 

Diethylthallium ion 6.454 
1,2-Difluorobenzene 6.840, 8.543 
t ,4-Diflnol'obenzene 6_841, 8_544 

7 ,8-Dihydro-2,12-dimethyl-6H-dipyrido[1,2-a:2' ,1'· 
c) [1,4] diazepinediium 6.887 

6,7-Dihydro-2,11-dimethyldipyrido[1,2-a:2' ,1'
cJpyrazinediium 6.864 

7 ,8-Dihydrodipyrido[1,2-a:2' ,1'-c] [1 ,4]diazepinediium 
6.1482 

S,7-Dihydrodipyrido[1,2-o,:2',l'·<"]PY1'8,zin('diiufn 6.930 

2,3-Dihydro-7 H-furobenzopyran-7 -one 6.843 
Dihydrogen hexacyanoferrate(II) ion 8.88 
Dihydrogen periodate ion 9.15 
Dihydrogen peroxodiphosphate ion 6.346 
Dihydrogen phosphate ion 6.343, 7.126, 8.173 
Dihydrogen phosphite ion 6.341, 8.168 
2,3-Dihydro-5-hydroxy-l,4-phthalazinedione 8.545 
2,3-Dihydroindole .8.819 
1,2-Dihydro-3-methylbenz[J1aceanthrylene 6.1182 
2 ,3-Dihy dro-5-methy 1-1,4-ph thalaminedione 8.546 

Dihydro-6-methyluracil 7.328, 8.547 
2,3-Dihydro-5-nitro-l,4-phthalazinedione 8.548 
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5,6-Dihydl'ool'otate ion 6.842, 8.549 
4' ,5' -Dihydropsoralen 6.843 
3,7-Dihydropurine-2,6-dione 6.1513, 8.1266 
1 ,3-Dibydro-2H-purine-2-thione 8.871 
1,7 -Dihy dl'o-2H-purine-6-thione 8.872 
1,2-Dihy dro-3,6-pyridazinedione 8.856 
6,7-Dihydro-2,3,lO,11-tetramethyldipyrido[l,2-a:2',1' -

c]pyrazinediium 6.1431 
7 ,8-Dihydro-2,3,11,12-tetramethyldipyrido[l,2-a:2',I'-

c][1,4Jdiazepinediium 6.1439 
5,6-Dihydrothymine 7.329, 8.550 
5,6-Dihydrouracil 6.844, 8.551 
3,4-Dihydroxy-2{5H)-furanone, ion(l-) 8.806 
2,4-Dihydroxyacetophenone 8.552 
2,5-Dihydroxyacetophenone 8.553 
3,4.-Dihydroxya.eetophenone 6.845, 8.664 

3,4-Dihydroxybenzaldehyde 6.846, 8.555 
1 ,2 .. Dihy droxybenzene 8.430 
1,3-Dihydroxybenzene 8.1131 
1,4-Dihydroxybenzene 7.397, 8.777 
4,5-Dihydroxy-m-benzenedisulfonate ion 8.1203 
1,4-Dihydroxybenzene ion{2-) 6.1064 
trunl1-Dihy druxy bl:s(ethy lenediamine )platinum(IV) ion 

6.378, 7.137 
2,3-Dibydroxy-l,4-butanedithiol 6.902, 8.627 
3,4-Dihydroxycinnamate ion 8.556 
2,5-Dihydroxy-2,5-dimethyl-3-hexyne 8.595· 
Di(2-hydroxyethyl) sulfoxide 8.1162 
Dihydroxyfumaric acid 7.330 
Dihydroxyiron(IIJ) ion 6.207 
3,4-Dihydroxy-a-(methylamino )acetophenone 6.544, 

8.293 
1-3,4-Dihydroxy-a-(methylaminomethyl)benzyl alcohol 

6.542, 8.291 
2,4-Dihydroxy-5-methylpyrimidine 6.1460, 7.546, 

8.1202 
2,4-Dihydroxy-5-methylpyrimidine anion 6.1461, 9.124 
2,4-Dihydroxy-6-methylpyrimidine 7.447 
4,6-Dibydroxy-2-methylpyrimidine 8.557 
4,6-Dihydroxy-2-metlty lpy riIllidine anion 8.558 
4,6-Dihydroxy-5-methy lpyrimidine 8.559 
4,6-Dihydroxy-5-methylpyrimidine anion 8.560 
4,5-Dihydroxy-2,7-naphthalenedisulfonic acid 8.561 
5,8-Dihydroxy-l,4-naphthoquinone, conjugate dibase 

6.848 
5.8-Dihydroxy-l,4-naphthoquinone 6.847, 7.331 
3-{3,4-Dihydroxyphenyl)-L-alanine 6.849 
2,3-Dihydroxy-2-propenal, conjugate base 8.563 
2,3-Dihydroxy-2-propenal 8.564 
3,6-Dihydroxypyridazine 8.856 
4,6-Dihydroxypyrimidine 8.565 
4,6-Dihydroxypyrimidine anion 8.566 
2,4-Dihydroxypyrimidine-5-carboxylic acid 7.411 
Dihydroxytetrakis{ 4-N-methy lpyridy l)porphinatotin{lV) 

ion 6.438 
D ihydroxytetrakis(p-sulfonatophenyl) 

porphinatomanganate(IJI) ion 6.275, 8.120 
Dihydroxytetrakis{ p-sulfonatopheny 1) 

porphinatorhodate{III) ion 6.399 
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Dihydroxy( 2,3,9, 1 O-tetramethyl-1 ,4,8, 11-
tetraazacyclotetradeca-l ,3,8,10-tetraene )cobalt(III) 
ion 6.89 

2,3-Dihydroxytoluene 6.850, 8.567 
3,4-Dihydroxytoluene 7.332 
Diiodine radical ion 5.9 
Diiodometbane 6.851 
Diisopropyl disulfide 8.568 
Diisopropyl sulfoxide 8.569 
threo-l,4-Dimercapto-2,3-butanediol 6.902, 8.627 
6-(2,6-Dimethoxybenzamido)penicillanic acid 6.1153 
1,2-Dimethoxybenzene 7.333, 8.570 
1,3-Di~ethoxybenzene 7.334, 8.571 
1,4-Dimethoxybenzene 7.335, 8.572 
2,3-Dimethoxybenzoate ion 8.573 
2,4-Dimcthoxybcnzoo.tc ion 8.574 

2,6-Dimethoxybenzoate ion 8.575 
3,4-Dimethoxybenzoate ion 8.676 
3,5-Dimethoxybenzoate ion 8.677 
l,l-Dimethoxyethane 8.578 
1,2-Dimethoxyethane 8.650 
Dimethoxymethane 8.579 
2,3-Dimethoxyphenol 8.580 

2,6-Dimethoxyphenol 8.581 
3,5-Dimethoxyphenol 8.582 
Dimethyl acetal 8.578 
N,N-Dimethylacetamide 6.852, 8.583 
N,N-Dimethylacrylamide 6.853 
J3 ,J3-Dimethy lacrylamide 6.854 
J3,J3-Dimethylacrylate ion 6.855 
3,3-Dimethylacrylic acid 6.866 
J3,J3-DimethyJacrylic acid 6.856 
Ni,Ni-Dimethyladenine 8.584 
Ni,Ni -Dimethyladenosine 8.585 
7,8-Dimethylalloxazine 6.1124 
4-(Dimethylamino )benzenediazonium ion 6.857 
10[(N,N-Dimethylamino )propyl]phenothiazine, conju-

gate acid 6.1348, 8.1084 
6-Dimethylaminopurine 8.584 
N,N-Dbuethylalliline 8.586, 9.69 
N,N-Dimethylanilinium ion 8.687 
2,3-Di- O-methyl-L-ascorbic acid 8.588 
5,6-Dimethylbenzimidazole 6.868 
2,5-Dimethyl-l,4-benzoquinone 6.859 
a,a-Dimethylbenzyl alcohol 8.1071 
N,N-Dimethylbenzylamine 6.860 
N,N-Dimet.hylbenzylammonium ion 6.861 
4,4' -Dimethyl-2,2' -bipyridinecobalt(II) ion 6.69 
1,1'-Dimethyl-4,4'-bipyridinium 6.862, 7.336,8.589, 

9.70 
2,3-Dimethyl-2,3-butanediol 8.1080 
3,3-Dimethylbutyrate ion 8.590 
1,5-Dimethy I-I ,5-diazaundecamethylene polymetho-

bromide 10.97 
2,2-Dimethyl-1,3-dioxolane 8.591 
Dimethyldiphenylphosphonium ion 6.863 
Dimethyl disulfide 8.592 
1,1-Dimethylethanethiol 6.1218 
1,1-Dimethylethanol 6.1219, 7.442, 8.954, 9.98 
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Dimethyl ether 8.593 
4-{1,1-Dimethylethyl)-1,2-dihydroxybenzene 8.414 
Di(l-methylethyl) disulfide 8.568 
4,4' -Dimethyl-1,l' -ethylene-2,2' -bipyridinium 6.864 
Di(l-methylethyl) sulfoxide 8.569 
N,N-Dimethylformamide 6.865, 8.594 
Dimethyl fumarate 6.866, 7.337 
2,5-Dimethyl-3-hexyne-2,5-diol 8.595 
1,1-Dimethylhydrazine 6.867, 8.596 
1,2-Dimethylhydrazine 6.868, 8.597 
1,1-Dimethylhydrazinium ion 6.869, 8.598 
1,2-Dimethylhydrazinillm ion 6.870, 8.599 
1,2-Dimethylindole 8.600 
1,3-Dimethylindole 8.601 
2,3-Dimethylindole 8.602 
1,3-Dimethyllumiehrome 6.871 

Dimethyl maleate 6.872 
2,3-Dimethylnaphthoquinone 6.873 
N,N-Dimethyl-4-nitrosoaniline 6.874, 8.603 
Dimethyl oxalate 6.875 
N,N-Dimethyl-p-phenylenediamine 6.876 
2,4-Dimethylphenyl-~-D-glucopyranoside 6.877, 8.604 
3,4-Dimethylphenyl-p-D-glucopyranoside 8.605 

1 ,2-Dimethyl-3-phenylisoindole-4, 7 -dione 6.878 
2,5-Dimethyl-3-phenylisoindole-4,7-dione 6.879 
2,2-Dimethyl-l-phenyl-l-propanol 8.606 
5,6-Dimethyl-3-phenyl-1,2-trimethyleneisoindole-4,7-

dione 6.880 
Dimethyl phosphate ion 8.607 
1,4-Dimethyl-2,5-piperazinedione 6.1393, 8.1142 
N,N-Dimethylpivalamide 6.881, 8.608 
1,1-Dimethyl-l-propanol 8.323 
2,2-Dimethyl-1-propanol 7.338, 8.609 
2,2-Dimethylpropionic acid 8.1232 
2,4-Dimet.hylpyridine 8.610 

. 2,6-Dimethylpyridine 8.611 
1,3-Dimethy 1-2,4-pyrimidinedion e 6.889 
5,5-Dimethyl-1-pyrroline-l-oxyl 6.882, 7.339, 8.612 
Dimethyl sulfide 6.883, 8.613 
Dimethyl sulfoxide 6.884, 7.340, 8.614 

a-2,12-Dimethyl-3,7, 11 ,17-
tetraazabicyclo[11.3.1 ]heptadeca-1 (17),2,11,13,15-
pentaenecobalt(II) ion 8.37 

2,12-Dimethyl-3,7,11,17-
tetraazabicyclo[11.3.1 ]hcptadeca-1 (17),2,11,13,15-
pentaenecobalt(III) ion 8.48 

a-2,12-Dimethyl-3,7,11 ,17-
tetraazabicyclo[11.3.1 ]heptadeca-1(17),2,11,13, 15-
pentaenecopper(II) ion 8.70 

a-2, 12-Dimethyl-3, 7 ,11,17-
tetraazabicyclo[11.3.1]heptadeca-1(17),2,11,13,15-
pen taenenickel(II) ion 6.311, 8.146 

a-2,12-Dimethyl-3,7,11,17-
tetraazabicyclo[11.3.1 ]heptadeca-1( 17),2,6,11,13,15-
hexaenenickel(II) ion 6.312, 8.147 

a-2,12-Dimethyl-3,7,11,17-
tetraazabicyclo[11.3.1 ]heptadeca-1(17),13,15-
trienenickel(II) ion 6.310, 8.145 

4,4' -Dimethyl-1,1' -tetramethylene-2,2' -bipyridinium 
6.885 

4,4'-(2,3-Dimethyltetramethylene)dipyrocatechol 8.615 
2,5-Dimethylthiophene 8.616 
1,3-Dimethylthiourea 8.617 
N,N -Dimethylthiollrea 8.617 
5-(3,3-Dimethyl-1-triazeno )imidazole-4-carboxamide 

6.886 
4,4' -Dimethyl-l,l' -trimethylene-2,2' -bipyridinium 

6.887 
1 ,5-Dimethyl-2 ,3-trimethy leneisoindole-4, 7 -dione 6.888 
1,3-Dimethyluracil 6.889 
cis,syn-1,3-Dimethyluracil dimer 6.890 
1,3-Dimethylurea 8.618 
3,5-Dinitroanisole 6.891, 8.619 
<x,p-Dinitrocumene 6.892 

3,8-Dinitro-5-methyl-6-phenylphenanthridium ion 
6.893 

Dioxane 7.341, 8.620 
1,4-Dioxane 7.341, 8.620 
Dioxoamericium(VI) ion 6.17 
Dioxoamericium(V) ion 6.16 
3,3 /- [( 1 ,6-Dioxo-1 ,6-hexanediy 1 )diimjlloJbi5[Z,4,O-

triiodobenzoate ion] 6.1092, 8.824 
1,3-Dioxolane 8.621 
1,3-Dioxolan-2-one, 4-methyl- 6.1357 
Dioxoneptunium(VI) ion 6.326, 7.115 
Dioxoneptunium{V) ion 6.324, 7.114, 8.158, 8.159 
Dioxoplutonium(VI) ion 6.382 
2,4-Dioxo-1H,3H-pyrimidine-5-carboxylate ion 6.1112, 

8.840 
2,6-Dioxo-1,2,3,6-tetrahydro-4-pyrimidinecarboxylic 

acid 7.463 
Dipalmitoyl-L-a-phosphatidyl choline 10.48 
Diphenate ion 8.378, 9.52 
Diphenylacetate ion 8.622, 9.71 
1,3-Diphenylacetone 6.895 
Diphenylamine 6.896, 8.623 
1,1' -Diphenyl-4,4' -bipyridinium 6.897 
1,1-Diphenylethylene 6.898, 7.342 

1,3-Diphenyl-2-propanone 6.895 
Diphenyl sulfoxide 8.624 
Diphosphooctarlecatungstate ion{6-) 8.470. 8.233 
Diphosphooctadecatungstate ion(7-) 8.231 
Diphosphooctadecatungstate ion(7 -), conjugate acid 

8.232 
DipropyJ sulfoxide 8.625 
6H-Dipyrido[1,2-a:2',1' -c] [1,4]diazepinediium, 7,8-

dihydro-2,12-dimethyl- 6.887 
Dipyrido[1,2-a:2',1' -c] (1,4]diazepinediium, 7,8-dihydro-

6.1482 
Dipyrido[1,2-a:2',I' -c) [1,4]diazepinediium, 7,8-dihydro-

2,3,11,12-tetramethyl- 6.1439 
Dipyrido[1,2-a:2' ,1 /-c] [1,4]diazocinediium, 6,7,8,9-

tetrahydro-2,13-dimethyl- 6.885 
Dipyrido[1,2-a:2' ,1/-c] [1,4]diazocinediium, 6,7,8,9-

tetrahydro- 6.1430 
Dipyrido[1,2-a:2',1' -c][1,4]diazocinediium, 6,7,8,9-

tetrahydro-2,3,12,13-tetramethyl- 6.1438 
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Dipyrido[1,2-a:2',1' -c][1,4]pyrazinediium, 6,7-dihydro-
6.930 

Dipyrido[1,2-a:2',1' -c]pyrazinediium, 6,7-dihydro-2,11-
dimethyl- 6.864 

Dipyrido[1,2-a:2',1' -c]pyrazinediium, 6,7-dihydro-
2,3,lO,11-tetramethyl- 6.1431 

2,2'-Dipyridyl 6.662, 8.380 
4,4'-Dipyridyl 6.663, 8.381 
2,2' -Dipyridylamine 6.899 
Diquat 6.930 
3,3' -Diselenobisalanine 6.1396, 8.1145 
13,')'-Distearoyl-L-cx-phosphatidyl choline 10.49 
1,4-Dithiacyc1ohexane 8.626 
1,4-Dithiane 8.626 
2.2'-Dithiobisacetate ion 6.900 
3,3' -Dithiobis{2-amino-.3-methylbutyric acid) 6.1308 
2,2'-Dithiobis{ethylamine) 6.795 
3,3' -Dithiohis(propionate ion) 6.901 
2,2' -Uithiodiacetic acid 7.343 
Dithiodiglycolic acid 7.343 
1,2-Dithiolane-3-pentanoate ion 6.1122 
Dithiothreitol 6.002, 8.627 

Djenkolate ion 6.903 
I-Dodecyl-l' -methyl-4,4' -bipyridinium 6.904 
Dodecylmethylviologen 6.904 
Dodecyl sulfate, sodium salt 10.50 
Dodecylsulfate ion 6.905, 7.344, 8.628 
Dopa-melanin 10.51 
Dopamine, conjugate acid 8.562 
Doxorubicin, conjugate acid 6.546, 7.197 
Doxorubicin, negative ion 6.545 
Durene 7.530, 8.1182, 9.121 
Dllroquinone 6.906 
Dysprosium(lII) ion 6.184 
E.C. 1.1.1.42 10.68 
E.C. 1.14.18.1 10.70 
E.C. 1.16.3.1 10.19 
E.C. 1.4.3.3 10.5 
E.C. 2.7.7.16 10.125 

E.C. 3.1.4.5 10.40 
E.C. 3.4.4.10 10.91 
E.C. 3.4.4.4 10.140 
E.C. 4.1.2.13 10.4 
E.C. 4.2.1.1 10.12 
Electron adduct of nitrobenzene 5.20 
Eosin dianion 6.907, 8.629 

Ephedrine, conjugate acid 6.908 
l-Ephedrine 6.909, 8.630 
Epinephrine 6.542, 8.291 
Epinephrine, conjugate acid 6.543, 7.196, 8.292 
1,2-Epoxybutane 8.631 
1,2-Epoxypropane 8.632 
2,3-Epoxypropanol 8.633 
Erbium(III) ion 6.186 
Erythritol 6.910, 8.634 
Erythrosin dianion 6.911, 7.345 
Estradiol 6.912 
Estriol 6.913 
Ethane 7.346, 8.635 
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Ethanedinitrile 6.38, 7.11, 8.22 
1,1' '-Ethanediylbis{1'-methyl-4,4'-bipyridinium) 6.914 
Ethanesulfonate ion 6.915, 8.636 
Ethanesulfonyl chloride 7.347 
Ethanethiol, 2-acetylamino- 6.507 
Ethanethiol, 2-acetylamino-, conjuga.tf' ba.se 6.508 
Ethanethiol, 2-amino-, conjugate acid 6.797, 7.309, 

7.310, 8.494 
Ethanethiol, 2-amino-, conjugate base 6.798 
Ethanol 7.348, 8.637, 9.72 
Ethanolamine 6.916 
Ethanolamine, conjugate add 7.206 
Ethanolamine, phosphate 8.1075 
Ethanol-d2 7.349 
Ethanol-ds 8.638 
Ethenyl 2-methylpropyl ether 6.1510 
Ether 6.838, 7.327, 8.537,·9.68 
Ethidium 6.917 
4-(Ethoxycarbonyl)benzenediazonium ion 6.918 
1-Ethoxycar bonyl-2,5-dimethyl-3-pheny lisoindole-4, 7-

dione 6.919 
1-Ethoxyearbony 1-6-methoxy-5-methyl-2,3-

trimethy leneisoindole-4, 7 -dione 6.920 
l-Ethoxycarbonyl-5-methyl-2,3-trimethyleneisoindole-

4,7-dione 6.921 
2-Ethoxyethanol 8.639 
2-Ethoxyethyl ether 8.535 
N-Ethylacetamide 6.922 
Ethyl acetate 6.923, 7.350, 8.640 
Ethy I acetoacetate 7.351 
Ethyl acrylate 6.924 
Ethyl alcohol 7.348, 8.637, 9.72 
Ethylamine 6.925, 8.641 
Ethyl 2-aminoacetate 6.926 
4-(Ethylamino )-4-oxo-2-butenoic acid 7.356 
Ethylammonium ion 6.927, 8.642 
Ethylbenzene 8.643, 9.73 
a-Ethylbenzyl alcohol 8.1069 
Ethyl bromide 6.670, 7.248 

Ethyl butyrate 8.644 
Ethy I chloride 7.277 
Ethyl cyanoacetate 6.928 
Ethyl dihydrogen phosphate 7.352 
Ethyl disulfide 8.533 
Ethy lene 6.929, 7.353, 8.645 
Ethylene, 1,1-diphenyl- 6.898, 7.342 

1,l'-Ethylene-2,2'-bipyridinium 6.930 
Ethylene bromohydrin 6.680, 7.249, 8.386 
Ethylene chlorohydrin 6.739, 7.278, 8.441 
Ethylenediamine 8.646 
Ethylenediaminebis{ oxalato )cobaltate{III) ion 7.58 
Ethylenediaminecadmium(II) ion 6.42 
Ethylenediaminenickel(II) ion 6.301, 8.136 
Ethylenediaminetetraacetate ion 6.931, 9.74 
Ethylenediaminetetraacetate ion, dihydrogen 8.647 
Ethylenediaminetetraacetatoaluminate{III) ion 6.14 
Ethylenediaminetetraacetatoargentate(I) ion 6.5 
Ethylenediaminetetraacetatocadmate{II) ion 6.53 
Ethylenediaminetetraacetatocerate{III) ion 6.58 
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Ethylenediaminetetraacetatochromate(III) ion 6.159 
Ethylenediaminetetraacetatocobaltate(II) ion 6.77, 

8.41 
Ethy lenediaminetetraacetatocobaltate{III) ion 6.133, 

8.58 
EthyJenediaminetetraacetatocuprate(II) ion 6.178, 8.81 
Ethy lenediaminetetraacetatodysprosate(III) ion 6.185 
Ethylenediaminetetraacetatoerbate(III) ion 6.187 
Ethylenediaminetetraacetatoeuropate(lII) ion 6.190 
Ethylenediaminetetraacetatoferrate(II) ion 6.199, 8.92 
Ethylenediaminetetraacetatorerrate(III) 8.102 
Ethy lenediaminetetraacetatorerrate(III) ion 6.213 
Ethylenediaminetetraacetatogadolinate(III) ion 6.229 
Ethylenediaminetetraacetatogallate(III) ion 6.227 
Ethy lenediaminetetraacetatoholmate(III) ion 6.245 
Ethylcnedio.minctetro.n.cctn.to(hydroxy)copper(II) ion 

6.179 
Ethylenediaminetetraacetatoindate(III) ion 6.256 
Ethylenediaminetetraacetatolanthanate(III) ion 6.262 
Ethylenediaminetetraacetatolutetate(III) ion 6.264 
Ethylenediaminetetraacetatomanganate(II) ion 6.269, 

8.118 
Ethy leneoiaminetetraacetatulllt:rcura(,e(II) iUIl 6.243 

Ethylenediaminetetraacetatoneodymate(IlI) ion 6.298 
Ethylenediaminetetraacetatonickelate(II) ion 6.321, 

8.156 
Ethylenediaminetetraacetatoplumbate{II) ion 6.356 
Ethylenediaminetetraacetatopraseodymate(Ill) ion 

6.363 
Ethy lenediaminetetraacetatosamarate{III) ion 6.433 
Ethylenediaminetetraacetatoscandate(III) ion 6.425 
Ethylenediaminetetraacetatostannate(II) ion 6.435 
Ethylenediaminetetraacetatoterbate(III) ion 6.444 
Ethylenediaminetetraacetatothulate(III) ion 6.456 
Ethylenediaminetettaacetatoytterbate(IlI) ion 6.475 
Ethylenediaminetetraacetatoyttrate(lII) ion 6.473 
Ethy lenediaminetetraacetatozincate(II) ion 6.486, 

8.241 
Ethylenediaminetetraacetic acid, conjugate diacid 

7.364 
Ethylene glycol 7.355, 8.648 
Ethylene glycol diethyl ether 8.649 
Ethylene glycol dimethyl ether 8.650 
Ethylene glycol ethyl ether 8.639 
Ethylene oxide 8.651 
Ethyl ether 6.838, 7.327, 8.537, 9.68 
Ethyl formate 8.652 

Ethyl hydroperoxide 6.932, 8.653 . 
4-Ethyl-5-hydroxy-2-methylpyridine 8.654 
Ethyl iodide 6.1100 
N-Ethylmaleamate ion 6.933, 8.655 
N-Ethylmaleamic acid 7.356 
N-Ethyhna.leimide 6.934, 7.357, 8.656 
3-Ethylpentane 8.657 
1-(p-Ethylphenyl)ethanol 8.658 
Ethyl phenyl sulfoxide 8.659 
Ethyl propionate 8.660 
l-Ethyl-2-pyrrolidinone 8.661 
Ethylsulfate ion 8.662 

Ethyl sulfide 8.541 
17 a-Ethynylestradiol 6.935 
17 a-Ethynylestra-1,3,5(10)-triene-3,17J3-diol 6.935 
Europium{III) decatungstate 6.468 
Europinm(UI) ion 6.188 
Europium{UT) salicyJnte 8.189 
Europium{II) ion 8.84 
Ferrate(VI) ion 6.224 
Ferredoxin, 2Fe-2S(o) 10.52 
Ferredoxin, 8Fe-8S(oo) 10.53 
Ferricyanide ion 6.211, 7.86 
Ferricytochrome C 10.29 
Ferriheine chloride 6.222, 7.88 
Ferrimyoglobin 10.80 
Ferrioxamine B 8.103 

. FCrToeenylaectate ion 8.94-

Ferrocenyla.crylate ion 6.204 
Ferrocenylbenzoate ion 6.205 
3-Ferrocenylpropionate ion 8.95 
Ferrocyanide ion 6.197, 7.77,8.90 
Ferrocytochrome C 10.34 
Ferromyoglobin 10.83 
Ferroxidase 10.19 

Ferulate ion 8.795 
Flagyl 6.1070, 8.789 
Flavine mononucleotide 6.936, 8.663 
Fluorene 6.937 
9-Fluorenone 6.938, 7.358 
Fluorescein, 2' ,4' ,5' ,7'-tetrabromo-, dianion 6.907, 

8.629 
Fluorescein, tetraiodo-; dianion 6.911, 7.345 
Fluorescein dianion 6.939, 8.664 
Fluoride ion 6.191, 7.75 
Fluoroacetate ion 6.940, 7.359, 8.665 
Fluoroacetone 6.941 
Fluorobenzene 6.942, 7.360, 8.666 
2-Fluorobenzoate ion 6.943 
3-Fluorobenzoate ion 6.944 
4-Fluorobenzoate ion 6.945, 8.667 
4-Fluol"obenzonitrile 6.946, 7.361, 8.668 

p-Fluorobenzonitrile 6.946, 7.361, 8.668 
Fluoroiron{ITI) ion 7.82 
Fluoronickel(II) ion 6.314 
2-Fluorophenoxide ion 6.947 
3-Fluorophenoxide ion 6.948 
4-Fluorophenoxide ion 6.949 
5-fl'luoro-2,4(1H,3H)-pyrimidinedione 6.950, 7.362, 

8.669 
5-Fluorouracil 6.950, 7.362, 8.669 
Folic acid 6.951, 8.670 
Formaldehyde 6.952, 7.363, 8.671 
Formaldehyde dimethyl acetal 8.579 
Formamide 6.953 
Formate ion 6.954, 7.364, 8.672, 9.75 
d-Formate ion 7.365 
Formic acid 6.955, 7.366, 8.673 
Formic acid-d 7.367 
2-( N-F ormy lamino )acetop henone 6.956 
2-( N-Formylamino )-3' -aminopropiophenone 6.957 
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5-Formylfuroate ion 8.674 
N-Formylglycine, negative ion 6.958 
N-Formylkynurenine 6.959, 8.675 
2-{N-Formyl-N-methylamino)acetophenone 6.960 
Fremy's salt 6.292, 7.105, 8.132 
Freon 11 6.1474, 7.549 
Freon 12 6.831, 7.321 
Freon 13 6.757, 7.287 
Freon 22 6.737 
D-Fructose 6.961, 8.676 
D-Fructose 1,6-diphosphate 6.962, 8.677 
D-Fructose 1-phosphate, dihydrogen 8.678 
D-Fructose 6-phosphate, dihydrogen 8.679 
Fumarate ion 6.963, 9.76 
Fumarate ion, hydrogen 7.368 
Fumaric acid 7.369, 8.680 
Fungal laccase 10.70 
Furadantin 6.964, 8.681 
2-Furaldehyde t :'i-nitro-, semicarbazone ~.12~3, 8.999 

2-Furaldehyde 8.682 
Furamazone 6.965, 8.683 
Furan 8.966. 8.684 
2-Furancarboxamide 8.685 
2,4-Furandione, 3-bromo-, conjugate base 6.692, 8.396 
2,4-Furandione, 3-hydroxy-, conjugate base 8.806 
2,4-Furanedione, conjugate base 6.1443, 8.1190 
Furfural 8.682 
Furfuryl alcohol 8.686 
2-Furoate ion 8.687 
Furyl methyl ketone 8.260 
Gadolinium(III) ion 6.228 
6-a-D-Galactopyranosyl-D-glucopyranose 8.864 
D-Galactose 6.968, 8.688 
a-D-Galactosyl-a-D-galactosyl-a-D-glucosyl-

I3-D-fructose 6.14Ql,8.1149 
Gallium(III) ion 6.225 
Gallium(III) ions 6.226 
Gelatin 10.54 
Glucitol 6.1400 
4-I3-D-Glucopyranosyl-D-glucopyranose 8.431 
7-a-D-Glucopyranosyl-3,5,6,8-tetrahydroxy-l-methyl-

9,lO-anthraquinone-2-carboxylic acid 8.429 
D-Glucosamine 6.969 
Glucose 6.970, 7.370, 8.689 
Glucosephosphate 8.691 
D-Olucose 6-pho15phaie, dihydrogen 8.691 

Glucose-l-phosphate 6.971, 8.690 
Glucose-6-phosphate ion 8.691 
Glucose-3-sulfate ion 6.972, 8.692 
Glucose-6-sulfate ion 6.973, 8.693 
Glucuronate ion 6.974, 8.694 
Glucuronic acid 8.695 
D-Glucurono-3,6-lactone 8.696 
D-Glucuronolactone 8.696 
Glutaconate ion 9.77 
Glutamate ion 6.975, 7.371, 8.697 
Glutamic acid 8.698 
L-Glutamic acid, N-(4-[[(2-amino-l,4-dihydro-4-oxo-6-

pteridinyl)methyIJaminoJbenzoyIJ- 6.951, 8.670 
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Glutamic acid, conjugate acid 7.372 
Glutamine 8.699 
Glutamine, conjugate acid 8.700 
,),-L-Glutamyl-L-cysteinylglycine 6.977, 8.702 
L-,),-Glutamylglutamylglutamate ion 6.976 
Glutaric acid 8.701 
Glutathione 6.977, 8.702 
Glutathione, oxidized 6.978, 7.373, 8.703 
Glutathionecopper(II), oxidized 6.180 
Glutathione disulfide 6.978, 7.373, 8.703 
Glutathione disulfide copper(II) complex 6.180 
Glyceraldehyde-3-phosphate 8.704 
Glycerol 7.374, 8.705 
a-Glycerophosphate, dihydrogen 8.706 
I3-Glycerophosphate, dihydrogen 8.707 
Glycidol 8.633 
Glycinate ion 6.982, 8.712, 9.78 
Glycinatocadmium(II) ion 6.49 
Glycinatocopper(II) lon ~.172 

Glycinatonickel(II) ion 6.316, 8.149 
Glycinatonickel(II) ion 8.152 
Olydnp. 6_981. 7_375, 8_710 

Glycine, N-acetyl-, negative ion 6.512, 8.261 
Glycine, N-acetyl- 7.181 
Glycine, conjugate acid 7.376, 8.711 
Glycine, ethyJ ester 6.926 
Glycine, methyl ester, conjugate acid 6.1175 
Glycine, negative ion 6.982, 8.712, 9.78 
Glycine amide 6.980, 8.708 
Glycine amide, conjugate acid 6.979, 8.709 
Glycine anhydride 6.983, 8.713 
Glycine ion(l-) 6.982, 8.712, 9.78 
Glycine methyl ester 6.1174 
Glycogen 10.55 
Glycolaldehyde 6.984 
Glycolamide 6.985, 8.714 
Glycolate ion 6.986, 7.377, 8.715 
Glycolic acid 6.987, 7.378, 8.716 
a-D-Glycopyranoside, J3-D-rructorura.nosyl 6.1411. 

7.520, 8. 1155 
Glycylalanine 6.988, 8.717 
Glycylalanine, conjuga.te acid 8.718 
Glycyl-l3-alanine, negative ion 6.992 
Glycyl-l3-alanineamide, conjugate acid 6.989, 8.720 
Glycyl-l3-alanineamide 6.990, 8.719 
Glycyl-l3-alanine 6.991, 8.721 

Glycyl-a-aminoblltyric acid 8.722 
L-Glycylasparagine 6.993 
Glycylaspartic acid 6.994 
Glycylglutamic acid 6.995 
Glycylglycinamide, conjugate acid 6.998, 8.726 
Glycylglycine 6.996, 8.723 
Glycylglycine, conjugate acid 7.379, 8.724 
Glycylglycine, ethyl ester, conjugate acid 6.999 
GJycylglycine, negative ion 6.997, 8.725 
Glycylglycyl-L-alanine 6.1000 
Glycylglycyl-l3-alanine 6.1001 
Glycylglycyl-J3-alanine, negative ion 6.1002 
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Glycylglycylglycinamide, conjugate acid 6.1005, 
6.1006 

Glycylglycylglycinatocopper complex 6.174 
Glycylglycylglycine 6.1003, 8.727 
Glycylglycy\glycine, conjugate acid 7.380 
Clycylglycylglyeine, negative ion 6.1004. 8.728 

GlycylglycyIglycylglycinamide 8.729 
Glycylglycylglycylglycinamide, conjugate acid 6.1008, 

8.730 
Glycylglycylglycylglycine 8.731 
GIycylgly(~ylglycylglycine, negative ion 6.1007 
Glycylglycylglycylglycylglycine 6.1009 
GlycyIglycylglycylglycylglycine, negative ion 6.1010 
GlycylglycyUeucine 6.1011 . 
Glycylglycylphenylalanine 6.1012 
Glycylglycylpbenylalanine~ negative ion 6.1013 
Glycylglycylproline 6.1014 
Glycylglycyltrypt.oph~n 6.1015 
Glycylglycyltrypt.ophan, negative ion 6.1016 
Glycylhistidine 6.1017 

Glycylhistidine, conjugate acid 6.1018, 8.732 
Glycylhistidine, negative ion 6.1019, 8.733 
Glycylisoleucine 6.1020, 8.734 
Glycylisoleucine, conjugate acid 8.735 
Glycylleucine 6.1021, 8.736 
Glycylleucine, conjugate acid 8.737 
Glycylleucyltyrosine 6.1022 
Glycylmethionine 6.1023, 8.738 
Glycylmt'thionine, conjugate acid 8.739 
Ulyeylnorlcucine 8.740 

Glycylnorvaline 8.741 
Glycylphenylalanine 6.1024, 8.742 
Glycylphenylalanine, conjugate acid 8.743 
Glycylphenylalanylglycine, negative ion 6.1026 
L-Glycylphenylalanylglycine 6.1025 
Glycylproline 6.1027 
Glycylprul1lle, cUlljuga('e add 8.744 

GlycylsarcQsine 6.1028, 8.745 
Glycylsarcosine, negative ion 6.1029, 8.746 
Glycylscrine 6.1030 
Glycylserine, conjugate add 8.747 
Glycyltryptophan 6.1031, 8.748 
Glycyltryptophan, negative ion 6.1032 
Glycyltryptophanylglycine 6.1033 
Glycyltryptophanylglycine, negative ion 6.1034 
Glycyltyrosine 6.1035, 8.749 
Clyeyltyrosine, conjuga.te acid 8.750 

Glycyltyrosylglycine 8.751 
Glycylva1ine 6.1036, 8.752 
Glycylvaline, conjugate acid 8.753 
Glyoxal 8.754 
Glyoxylate ion 7.381 
Glyoxylic acid 6.1037, 7.382 
Guaiacol 8.891 
Guanidine 6.1038 
Guanidine, conjugate acid 7.383 
N ~ (2-Guo.nidinyl)sulfnnilamidc 6.1413, 8.1157 

Guanine 6.1039, 8.755 
Guanosine 6.1040, 8.756 

Guanosine monophosphate 8.758 
Guanosine 3' -monophosphate 8.757 
Guanosine 5'-monophosphate 8.758 
3/-Guanylic acid 8.757 
5' -Guanylic acid 8.758 
HEPES 8.790 

Haemin 6.222, 7.88 
Halothane 6.678, 7.247 
Hematoporphyrin IX 6.1042 
Heme-free myoglobin 10.9 
Heme-peptide 10.56 
Hemimillitene 7.558, 8.1237, 9.132 
Hemin 6.222, 7.88 
Hemin c 6.223 
Hemoglobin 10.57 
Heparamine 10.59 
Heparin 10.58 
Heparin, N-desulfated 10.59 
Heptane 8.759 
Heptanedioic acid 8.1079 

I-Heptanol 8.760 
H~ptyl alcohol 8.760 
Hexaalanine, conjugate acid 8.298 
Hexaamminecobalt(III) ion 6.81, 7.18, 8.43 
Hexaammineruthenium(III) ion 6.406, 7.141 
Hexachloroiridate(III) ion 6.258, 8.114 
Hexachloroiridate(IV) ion 6.259, 7.98 
Hexachloroplatinate{IV) ion 6.381 
Hexa("hlororuthenat('(IV) ion 7.145 
Hcxacyanoehromatc(III) ion 6.164 
Hexacyanochromate{II) ion 6.143 
Hexacyanocobaltate(III) ion 6.114, 7.43 
Hexacyanoferrate{III) ion 6.211, 7.86 
Hexacyanoferrate{Il) ion 6.197, 7.77, 8.90 
Hexacyanomanganate(II) ion 6.266 
Hexacyanoosmate{II) ion 6.336, 8.165 
Hexacy anoru thenat.e(H) ion 6.40B, 8.202 

Hexadecanoate ion 6.1043 
a-Hexadecyl-w-hydroxypolyoxyethylene 10.60 
HexadecylpYl'idinillffi ion 6.1044, 8.761, 10.61 
Hexadecyltrimethylammonium bromide 6.1045, 7.384, 

8.762, 10.62 
2,4-Hexadienedioate ion 9.79 
trans,trans-2,4-Hexadienoate ion 6.1046 
trans,trans-2,4-IIexadienoic acid 6.1047 
2,4-Hexadien-l-ol 8.763, 9.80 
Hexndimethrint' bromide 10.97 

HexaHuoroarsenate(V) ion 6.20 
Hexa:o'uorobenzene 6.1048, 8.764 
Hexafluorochromate{III} ion 6.153 
Hexa:O.uoroferrate{III) ion 6.209 
Hexa:O.uorosilicate{IV) ion 6.431 
Hexa:O. uorostann ate (IV) ion 6.441 
Hexafluorotitana.te{IV) ion 6.452 
Hexahydrobenzoic acid 7.298 
Hexahydro-2,6·dioxopyrimidine~4~carboxylate ion 

6.842, 8.649 

Hexahydro-5-methyl-2,4-pyrimidinedione 7.329, 8.550 
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Hexahydro-2-oxothieno[3,4,d]imidazole-4-pentanoate 
ion 6.660 

Hexahydro-2-oxothieno [3,4, d]imidazole-4-pentanoic 
acid 8.375 

Hexamet.hylbenzene 8.765, 9.81 
1,1' ,2,2' ,H,H'-Hexamethyl-4,4'-bipyridinium 7.385 
Hexamethyleneimine, conjugate acid 7.388 
5,7,7,12,12,14-Hexamethyl-I,4,S,11-

tetraazacydotetradeca-4,14-dienecobalt(II) ion 6.71, 
7.17,8.36 

5,7,7,12,14,14-Hexamethyl-I,4,S,11-
tetraazacyclotetradeca-4,11-diene 6.1050 

5,7,7,12,14,14-Hexamethyl-l,4,S,II-
tetraazacyc lotetradeca-4, II-diene, conjugate diacid 
8.1049, 8.788 

0,7,7,12,14,14-Iiexamethyl-l,4,8,11-
tetraazacyclotetradeca-4,11-dienecobalt(II) ion 6.70 

5,7,7,12,14,14-Hexamethyl-I,4,8,11-
tetraazacyclotetradeca-4,11-dienecopper(II) ion 
8.170, 7.73, 8.89 

5,7,7,12,14,14-Hexamethyl-l,4,S,1l-
tetraazacyclotetradeca-4,11-
dienedihydroxycobalt(III) ion 8.87 

5,7,7,12,14,14-Hexamethyl-I,4,S,1l
tetraazacyclotetradeca-4,11-dienenickel(II) ion 
6.300, 7.112, 8.142 

l3-rac-(5,7,7 ,12,12,14-Hexamethyl-I,4,S, 11-
tetraazacyclotetradecane)nickel(Il) ion 8.141 

5,7,7,12,14,14-Hexamethyl-I,4,S,1l
tetraazacyclotetradecanenickel(II) ion 8.308, 7.111, 
8.140 

5,7,7,12,14,14-Hexamethyl-l,4,S,11-
tetraazacyc1otetradeca-I,4,S,lI-tetraenenickel(II) 
ion 8.143 

Hexane 7.388, 8.767 
1.6-Hexanediamine, conjugate diacid 7.387 
Hexane-1,6-dicarboxylic acid 8.1151 
1,6-Hexanediol 8.768 
Hexanitrocobaltate(III) ion 6.116 
Hexanoate ion 7.389,8.769,9.82 
Hexanoic acid 7.390 
I-Hexanol 7.391, 8.770 
2-Hexene-l,6-dioate ion 9 .. 83 
3-Hexene-l,6-dioate ion 8.771, 9.84 
Hexyl alcohol 7.391, 8.770 
Hexylamine 8.772 
I-Hexylammonium ion 7.392 
Hexylsulfate ion 6.1051, 8.773 
Higll-potential iron-sulfur protein (Chromatium 

vinosum D), oxidized 10.63 

High-potential iron-sulfur protein (Chromatium 
vinosum D), reduced 10.64 

Hippuric acid 7.393 
Histamine, conjugate diacid 6.1052 
Histidine 6.1053, 7.394, 8.774 
Histidine, conjugate diacid 7.395 
Histidine, conjugate mono acid 6.1054, 7.396 
Histidine, negative ion 6.1055 
Histidinecopper{II) complex 6.116 

J. Phys. Chern. Ref. Data, Vol. 17, No.2, 1988 

Histidylhistidine 6.1056, 8.775 
Histidylhistidine, negative ion 6.1057 
Holmium(III) ion 6.244 
Homocysteine thiolactone 6.1058, 8.778 
Homocystine 8.1059 
Hyaluronic acid 10.65 
Hyaluronic acid, sulfated 10.88 
Hydrated electron 5.1, 5.1.1, 5.1.2, 5.1.3, 5.1.4, 5.1.5, 

5.5.1,5.9.1,5.10.1,5.13.1,5.14.1,5.16.1,5.17.1, 
5.18.1, 5.20.1,5.21, 5.22, 5.23.1, 5.24.1, 8., 10.1.1, 
10.2.1,10.3.1,10.4.1,10.5.1,10.6.1,10.7.1,10.8.1, 
10.9.1,10.10.1,10.11.1,10.12.1,10.13.1,10.14.1, 
10.15.1, 10.18.1, 10~17.1, 10.18.1, 10.19.1, 10.20.1, 
10.21.1,10.22.1,10.23.1,10.24.1,10.26.1,10.27.1, 
10.28.1,10.29.1,10.30.1,10.31.1,10.32.1,10.33.1, 
10.34.1, 10.36.1, 10.36.1, 10.37.1, 10.36.1, 10.39.1, 
10.41.1,10.43.1,10.44.1,10.45.1,10.46.1,10.47.1, 
10.50.1,10.51.1,10.52.1,10.53.1,10.54.1,10.55.1, 
10.56.1. 10.57.1.10.58.1. 10.59.1. 10.61.1. 10.82.1. 
10.83.1,10.84.1,10.85.1,10.88.1,10.67.1,10.68.1, 
10.89.1,10.70.1,10.71.1,10.72.1,10.73.1,10.74.1, 
10.75.1,10.76.1,10.77.1,10.78.1,10.79.1,10.80.1, 
10.81.1,10.83.1,10.84.1,10.86.1,10.87.1,10.88.1, 
10.89.1,10.90.1,10.91.1,10.92.1,10.93.1,10.95.1, 
10.96.1, 10.100.1, 10.101.1, 10.104.1, 10.106.1, 
10.100.1,10.110.1,10.111.1,10.113.1,10.114.1, 

10.115.1,10.116.1,10.117.1,10.118.1,10.119.1, 
10.121.1,10.123.1,10.124.1,10.125.1,10.128.1, 
10.130.1, 10.131.1, 10.132.1, 10.133.1, 10.134.1, 
10.135.1,10.136.1,10.137.1,10.138.1,10.139.1, 
10.140.1,10.141.1,10.142.1,10.143.1 

Hydrazine 6.286, 8.127 
Hydrazinium ion 6.287, 7.104, 8.128 
Hydrazoic acid 6.285, 7.102, 8.126 
Hydrocinnamate ion 8.1337 
Hydrocinnamic acid 6.1338 
Hydrofluoric acid 6.192 
Hydrogen 6.231, 8.104, 9.11 
Hydrogen arsenate(V) ion 6.19 
Hydrogen atom 5.2, 5.2.1, 5.2.2, 5.2.3, 5.5.2, 5.7.1, 

5.9.2, 5.10.2, 5.15.1, 5.17.2, 5.19.1, 7., 10.12.2, 
10.25.1,10.29.2,10.34.2,10.41.2,10.57.2,10.60.1, 
10.73.2,10.90.2,10.111.2, 10.125.2,10.128.1, 
10.127.1, 10.133.2, 10.140.2 

Hydrogen azide 8.285, 7.102, 8.128 
Hydrogen cyanide 7.10, 8.20 
Hydrogen difluoride ion 8.193 
Hydrogen fumarate ion 7.368 
Hydrogen hexacyanorerrate(lI) ion 6.198, 8.89 
Hydrogen hypoiodite 6.249, 8.111 

Hydrogen iminodiacetate ion 8.810 
Hydrogen ion 6.230 
Hydrogen maleate ion 6.1130 
Hyd rogen malonate ion 6.1135 
Hydrogen oxalate ion 6.1301, 8.1031 
Hydrogen peroxide 6.332, 7.118 
Hydrogen peroxodiphosphate ion 6.347 
Hydrogen peroxomonophosphate ion 6.349, 8.176 
Hydrogen peroxomonosulfate ion 6.423, 8.212 
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Hydrogen perxenate{VIII) ion 6.471, 8.236 
Hydrogen phosphate ion 6.344, 7.127, 8.172, 9.25 
Hydrogen phosphite ion 7.124, 8.169 
Hydrogen selenate(VI) ion 7.152 
Hydrogen selenide 6.426, 8.215 
Hydrogen 5elenite(IV) ion 6.428, 7.160, 8.218 

Hydrogen succinate ion 6.1406 
Hydrogen sulfate ion 8.209 
Hydrogen sulfide 6.415, 8.205 
Hydrogen sulfite ion 8.207 
Hydrogen xenate{VII) 9.31 
Hydrogen xenate{VI) ion 8.235 
Hydroorotate ion 6.842, 8.549 
Hydroperoxide ion 6.333, 8.160, 9.23 
13-Hydroperoxylinoleate ion 6.1060 
9~Hydropel'oxy1ino)eate ion 6.1061 
13-Hydroperoxylinolenate ion 6.1062 
9-Hydroperoxylinolenate ion 6.1063 
13-Hydroperoxy-9,12-octadecadienoate ion 6.1060 
9.:Hydroperoxy-9,12-octadecadienoate ion 6.1061 
13-Hydroperoxy-9,12,15-octadecatrienoate ion 6.1062 
9-Hydroperoxy-9,12,15-octadecatrienoate ion 6.1063 
Hydroquinone 7.397, 8.777 
Hydroquinone dianion 6.1064 
Hydroquinone dimethyl ether 7.335, 8.572 
Hydroselenide ion 6.427, 8.216 
Hydroxide ion 7.117, 8.161 
Hydroxocob{III)alamin 6.139, 8.60 
Hydroxoiron(III) ion 7.79 
IIydroxopentammineruthenium{III) ion 6.407 

2-Hydroxyacetaldehyde 6.984 
2-Hydroxyacetamide 6.985, 8.714 
p-Hydroxyacetanilide 8.247 
Hydroxyacetic acid 6.987, 7.378, 8.716 
2-Hydroxyadipate ion 7,415 
2-Hydroxybenzaldehyde, conjugat.e base 8.1139 
4-Hydroxybenzaldehyde, conjugate ba,se 8.778 

2-Hydroxybenzoate ion, dianion 9.114 
3-Hydroxybenzoate ion, dianion 6.1065 
4-Hydroxyb{>nzoatl? ion, dianion 6.1066 

2-Hydroxybenzoate ion 6.1391, 8.1140 
4-Hydroxybenzoate ion 8.779 
2-Hydroxybenzoic acid 7.511,8.1141 
4-Hydroxybenzoic acid 7.398 
N-[2-Hydroxy-l,1-bis(hydroxymethyl)ethyl]glycine 

8.780 
3-Hydroxy-2-but,anone 6.1067, 8.781 

2-Hydroxybutyric acid 8.782 
p-Hydroxycinnamate ion, conjugate base 9.85 
p-Hydroxycinnamate ion 8.783 
Hydroxycycloheptatriene 6.1068 
4-Hydroxy-3,5-dimethoxybenzoate ion 8.784 
4-Hydroxy-3,5-dimethoxycinnamate ion 8.785 
6-Hydroxy-l,4-dimethylcarbazole 8.786 
Hydroxydioxoneptunium{VI) iOll 6.327 
Hydroxydioxouranium(VI) ion 6.460 
l-Hydroxyethyl 5.18 

2-Hydroxyethyl acetate 6.1069, 8.787 
2-Hydroxyethylammonium ion 7.206 

2-Hydroxyethyl ether 8.534 
2-Hydroxyethylethylenediaminetriacetic acid 8.788 
1-(2-Hydroxyethyl)-2-methyl-5-nitroimidazole 6.1070, 

8.789 
4-(2-HydroxYf>thyl)-1-pjperazineethanefmlfonic acid 

8.700 

2-Hydroxyethylsulfide ion 8.791 
(2-Hy droxyethy l)t rime thy lammoniu m 6.760 
3-Hydroxy-5-(hydroxyrnethy 1)-2-methyl-4-

pyridinecarboxaldehyde 5-phosphate 8.1370,8.1117 
2-Hydroxyiminomethyl-l-methylpyridinium 8.1366, 

7.504, 8.1108 
Hydroxyindium(IIT) ion 6.254 
5-Hydroxyindole 8.792 
Hydroxyl 5.3, 5.3.1, 5.3.2, 5.3.3, 5.3.4, 5.3.5, 5.6.1, 

5.7.2.5.8.1.5.10.3.5.11.1.5.12.1.5.17.3.8.,10.1.2. 
10.2.2, 10.3.2, 10,4.2, 10.7.2, 10.8.2, 10.12.3, 
10.13.2, 10.14.2, 10.16.2, 10.18.2, 10.21.2, 10.22.2, 
10.23.2, 10.24.2, 10.25.2, 10.26.2, 10.27.2, 10.28.2, 
10.29.3,10.34.3,10.40.1,10.41.3,10.42.1,10.44.2, 
10,45.2, 10.48.2, 10,48.1, 10.49.1, 10.51.2, 10.54.2, 
10.55.2, 10.58.2, 10.59.2, 10.80.2, 10.85.2, 10.68.2, 
10.67.2, 10.68.2, 10.69.2, 10.70.2, 10.71.2, 10.72.2, 
10.73.3, 10.75.2, 10.80.2, 10.82.1, 10.85.1, 10.89.2, 
10.90.3, 10.91.2, 10.94.1, 10.95.2, 10.96.2, 10.97.1, 
10.98.1, 10.99.1, 10.100.2, 10.102.1, 10.103.1, 
10.105.1,10.107.1,10.108.1,10.110.2,10.111.3, 
10.112.1,10.114.2,10.117.2,10.118.2,10.120.1, 
10.122.1,10.125.3,10.128.2,10.129.1,10.133.3, 
10.139.2, 10.140.3, 10.141.2, 10.142.2 

Hydroxylamine 6.288, 8.129 
Hydroxyla.minedisulfonate ion 6.291, 8.131 
Hydroxylammonium ion 6.289, 8.130 
Hydroxymalonic acid 7.523 
2-Hydroxy-5-methoxybenzoate ion 8.793 
4-Hydroxy-3-methoxybenzoate ion 8.794 
4-HydroxY-3-methoxycinnamate ion 8.790 

1-(2-Hydroxy-3-methoxypropyl)-2-nitroimidazole 
6.1071, 8.796 

5-Hydroxymethylfurfural 8.707 

4-Hydroxy-3-[(2-methylphenyl}azoJ-5-[[{4-
methylphenyl)sulfonyl]amino-2,7-
naphthalenedisulfonate 8.272 

5-Hydroxy-6-methyl-3,4-pyridinedimethanol 6.1371, 
8.1119 

4-Hydroxy-2-nitrohenzofuran 6.1072 
5-IIydroxy-2-nitrobellzofuHI.Il 0.1073 

6-Hydroxy-2-nitrobenzofuran 6.1074 
7-Hydroxy-2-nitrobenzofuran 6.1075 
6-Hydroxy-5-nitrothymine, conjugate base 6.1077 
6-Hydroxy-5-nit.rothymine 6.1076 
a-Hydroxy-u-phenylacetophenone 6.633 
p-Hydroxyphenyl-J3-D-glucopyra,noside 6.1078, 8.798 
3-(p-Hydroxyphenyl)propionate dianion 6.1080, 8.799 
3-(p-Hydroxyphenyl)propionate ion 6.1079, 8.800 
3-(p-Hydroxyphenyl)propionic acid 7.399 
Hydroxyproline 6.1081, 8.801 

Hydroxyproline, conjugate acid 7.400, 8.802 
2-Hydroxypropionamide 6.1082,8.803 
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2-Hydroxypropionate ion 6.1114, 8.846 
2-Hydroxypropionic acid 6.1115, 7.412, 8.847 
2-Hydroxypurine 8.804 
3.Hydroxypyridine 8.1114 
4-Hydroxy-2-pyrrolidinecarboxylic acid 6.1081, 8.801 
4-Hydroxy-2·pyrrolidinecarboxylic acid, conjugate acid 

7.400, 8.802 
Hydroxysuccinate ion 6.1127, 8.858, 9.88 
Hydroxysuccinic acid 6.1128, 7.416, 8.859 
Hydroxytetrakis{p-sulfonatophenyl) 

porphinatocobaltate(II) ion 6.79 
6-Hydroxy-2,5,7,8-tetramethylchroman.2-carboxylate 

ion 8.805 
a-Hydroxytetronate ion 8.806 
Hydroxyuranium(IV) ion 6.458 
Hydroxyurea 6.1063 

Hypobromite ion 6.29, 8.11, 9.2 
Hy pobromous acid 8. i 2 
Hypochlorite ion 8_61, 8_3?, ft8 

Hypoiodite ion 6.250, 9.13 
Hypoiodous acid 6.249, 8.111 
Hypophospltite ion{2-) 7.124, 8.169 
Hypophosphorous acid 7.122 
Hypoxanthine 6.1084, 8.807 
Igepal CO-630 10.104 
Igcpal 00-730 10.106, 7.487, 8.1081 

Imidazole 6.1085, 8.808 
Imidazole, 2-mercapto-l-methyl- 8.868 
Imidazole, 2.methyl.4-nitro- 6.1209 
Imidazole, 2-nitro- 6.1265 
Imidazole, 4-nitro- 6.1266 
Imidazole-1-ethanol, a-(methoxymethyl).2.nitro-

6.1071, 8.796 
Imidazole-I-ethanol, 2-methyl-5-nitro- 6.1070, 8.789 
2,4-Imidazolidinedione, t.[{5-nitro-2-

rl1r~nyl)TllF'thylF'nf~)~.Tlllno]- B.g64, 8881 

Imidazolium ion 6.1086, 7.401, 8.809 
Iminodiacetate ion 6.1087, 9.86 
Iminodiacetatocopper(II) 8.78 
Iminodiacetatodioxouranium(VI) 6.463 
Iminodiacetatonickel(II) 8.153 
Iminodiacetic acid 8.811 
Iminodiacetic acid, conjugate acid 7.402 
Indigodisulfonate ion 8.812 
Indigomonosulfonate ion 8.813 
Indigotetrasulfonate ion 6.1088, 8.814 
Indium(IIl) ion 6.253, 7.97 
Indium(lI) ion 8.113 
Indole 6.1089, 7.403, 8.815 
indole, o-bromo· 8.388 
Indole, 5-chloro- 8.443 
Indole, 5-methoxy- 6.1159, 8.889 
Indole, I-methyl- 8.936 
Indole, 2-methyl- 6.1201, 8.937 
Indole, 3-methyl- 6.1202, 8.938 
Indole, 5-methyl- 8.939 
Indole, 5-nitro- 8.1001 
Indole-3-acetate ion 6.1090, 8.817 
Indole-5-a.cetate ion 8.816 
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Indole-3-acetic acid 7.404 
5-Indolecarbonitrile 8.411 
Indole-3-propionate ion 6.1091, 8.818 
Indole-3-propionic acid 1.405 
Indoline 8.819 
5-Indolol 8.792 
Inosine 8.820 
Inosine monophosphate 8.821 
Inosine 5'-phosphate 8.821 
5'-Inosinic acid 8.821 
Inositol 8.822 
myo-Inositol hexasulfate 8.823 
Inulin 10.67 
Iodate ion 6.251, 8.112, 9.14 
Iodide ion 6.246, 7.96, 8.109, 9.12 
Iodine 6.248, 7.94, 8.110 

Iodipamide dianion 6.1092, 8.824 
Iodoacetamide 6.1093 
JOdOAl"l'ta.t". ion 8.1094 

Iodoacetic acid 8.825 
Iodobenzene 6.1095, 8.826 
2-Iodobenzoate ion 6.1096, 8.827 
3-Iodobenzoate ion 6.1097, 8.828 
4-Iodobenzoate ion 6.1098, 8.829 
l-Iodobutane 6.1099 
Iodoethane 6.1100 

o-Iodohippurate ion 6.1101, 8.830 
o-Iodohippuric acid 7.408 
Iodomethane 6.1102, 7.407 
l-Iodopropane 6.1103 
2-lodopropionate ion 6.1104-
3-Iodopropionate ion 6.1105, 8.831 
4-Iodotoluene 6.1106 
5-Iodouracil 6.1107 
Iothalamate ion 6.1108 
IritlillTll(TTI) hiR(2, 2' -hipyl'itlinF'), ol't,ho-TllF't~J1~tF'd r.OTll-

plex 6.257 
Iron(II) ion 6.194, 7.76, B.85, 9.10 
Iron{III) ion 6.206, 7.78 
Iron(Ill); chloro(7,12-bis[1-[1-(2-amino-2-

carboxyethyl )thioJethyl]-3,8, 13,17 -tetramethyl-
6.223 

Iron(III), dicyano-a,a ,a ,J3-tetrakis( N
methylisonicotinamidophenyl)porphyrin 6.220 

Iron{III) dicyanotetrakis(4-N-methylpyridyl)porphyrin 
6.216 

Iron(JlI) (X,('(,a,~-tetraki~( N-met.hylisonicotinamido. 
phenyl)pofphyrin 6.219 

lron(IlI) tetrakis(4-N-methylpyridyl)porphyrin 6.215, 
8.99 

Iron (III) tetrakis{p-sulfonatophenyl)porphyrin 6.211, 
8.100 

Iron(III) tetrakis(p-sulfonatophenyl)porphyrin dimer 
6.218 

Iron(III) tetrakis-4-( N,N,N-
trimethylamino)phenylporphyrin 6.214, 8.98 

Iron(lIl) tris(2,2'-bipyridine) 7.83, 8.96 
Iron(III) tris(1,10-phenanthroline) 1.84, 8.97 
Iron(Il) protoporphyrin 6.200 
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hon(II) tris{2,2'-bipyridine} 8.86 
Iron{II) tris{1,10-pbenanthroline) 6.195, 8.87 
Isoamy I alcohol 8.915 
Isoamylamine 6.1109 
Isoamylammonium ion 8.832 
Isobutane 7.408, 8.833 
Isobutyl alcohol 7.441, 8.953 
Isoblltylamine 6.1110 
Isobutylammonium ion 8.834 
Isobutyl chloride 6.742 
Isobutylene 7.409, 8.835 
Isobutyl vinyl ether 6.1510 
Isobutyramide 8.836 
Isobutyrate ion 7.443, 8.957 
Isobutyric add 7.444 
Isohutyronitrile 7445 

Isocitrate dehydrogenase 10.68 
Isocitrate ion 8.1111 
Isodurene 7.529, 8.1181, 9.120 
Isoeugenol 8.896 
Isoguanine 8.837 
Isoindole-4,7-dione, 1,2-dimethyl-3-phenyl- 8.878 
Isoindole-4, 7 -dione, 5,6-dimcthyl-3-phenyl-l,2-

trimethylene- 6.880 
Isoindole-4,7-dione, l-ethoxycarbonyl-2,5-dimethyl-3-

phenyl- 6.919 
Isoindole-4,7-dione, l-ethoxycarbonyl-5-methyl-2,3-

trimethylene- 6.921 
Isoindole-4, 7 -dione, l-ethoxycarbonyl-6-methoxy-5-

met.hyl-2,3-trimethylene- 8.920 
Isoindole-4,7-dione, 5-methyl-l,2-trimethylene- 6.1230 
Isoindole-4, 7 -dione, 1,2,3,5-tetramethyl- 8.1432 
Isoindole-4,7-dione, 1,2,5,6-tetramethyl-3-phenyl-

6.1435 
Isoindole-4,7-dione, 1,2,5-trimethyl-3-phenyl- 6.1485 
Isoleucine 8.838 
Isoleucine, conjugate acid 7.410, 8.839 
Isonicotinamide 6.1368, 8.1109 
Isonicotinamide, conjugate acid 8.1110 
Isonicotinate ion 6.1369, 8.1112 

Isonicotinate ion N-oxide 8.1113 
Isooctane 8.1240 
Isoorotate ion 8.1112, 8.840 
Isoorotic acid 7.411 
Isopentane 8.914 
Isopentylamine 8.1109 
I:suphLhalulliLcile 7.325 

Isopropanol 7.493, 8.1090, 9.111 
Isopropyl acetate 8.841 
Isopropy I alcohol 7.493, 8.1090, 9.111 
lsopropylamine 6.1113, 8.842 
Isopropylammonium ion 8.843 
Isopropylbenzene 8.469, 9.62 
Isopropyl cyanide 7.445 
Isopropyl disulfide 8.568 
Isopropyl phenyl sulfoxide 8.844 
Isouramil 8.845 
Isovalerate ion 7.437, 8.918 
Isovaleric acid 8.919 

Kera.tan sulfate 10.89 
Laccase 10.70 
Lad.amide 8.1082, 8.803 
Lactate dehydrogenase 10.71 
Lactate ion 6.1114, 8.846 
Lactic acid 6.1115, 7.412, 8.847 
Lactose 6.1116, 8.848 
Laminaran 10.72 
Laminarin 10.72 
Lanthanum{III) ion 6.261 
Lead(I) ions 7.128 
Lead(lI) ions 6.350, 7.129, 8.177 
Lead(lI) tetrakis( 4-N-methylpyridyl)porphyrin 6.353 
Leucine 6.1117, 8.849 
Leucine, N-acety I, negative ion 8.265 
Leudne, conjugate add 7-413 

Leuco Thionine 6.1454 
L-Leucyl-L-alanine 6.1118 
DL-Leucylglydne 6.1119 
Leucy 19ly cy 19lycine 6.1120 
L-Leucyl-L-Ieucine 6.1121 
Linoleate ion 8.850, 9.87 
Linolcnatc ion 8.851 

Lipoate ion 6.1122 
Lumazine 6.1123 
Lumichrome 6.1124 
Lumiflavill-3-acetate ion 6.1125 
Luminol 8.852 
Lutetium(III) ion 6.263 
2,4-Lutidine 8.610 
2,6-Lutidine 8.611 
Lysine 6.1126, 8.853 
Lysine, conjugate acid 8.854 
Lysine, conjugate diacid 7.414 
Lysine decarboxylase (E. cadaveris) 10.75 
Lysine vasopressin 10.73 
Lysolecithin 10.74 
Lysozyme 10.75 
Malate ion 6.1127, 8.858, 9.88 
Ma.lea.te ion 6.1129, 9.89 

Maleic acid 6.1131, 7.417, 8.855 
Maleic hydrazide 8.856 
Maleic hydrazide, conjugate base 6.1132, 8.857 
Malic acid 8.1128, 7.416, 8.859 
Malonamic acid, N-{2-carboxy-3,3-dimethyl-7 -oxo-4-

thia-l-azabicyclo[3.2.0]hept-6-yl)-2-phenyl- 8.714 
Malonamide 6. 1133 

Malonate ion 6.1134, 8.860, 9.90 
Malonic acid 6.1136, 7.418, 8.861 
Malonodiamide 8.1133 
Malononitrile 8.1137, 7.419 
Maltose 6.1138, 8.862 
Manganate(VI) ion 6.278, 9.17 
Manganese(III), bis{hydroxo )tetrakis{p-

sulfonatophenyl)porphyrin 6.275, 8.120 
Manganese{III) aqua{hydroxy)tetrasulfophthalocyanine 

8.122 
Manganese(III) dihydroxytet.rakis(p

sulfonatophenyl)porphyrin 8.121,9.16 
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Manganese(III) a,a,a,J3~tetrakis(N-
methy lisonicotinamidophenyl )porphyrin 6.276 

Manganese(III) tetrakis{ 4-N-methy lpyridy 1 )porphyrin 
6.274 

Manganese(III) tetrakis(pyridyJ)porphyrin 6.273, 8.119 
Manganese(IlI) tetrakis(p-sulfonatophenyl)porphyrin 

6.277 
Manganese(III) tetrakis-4-(N,N,N

trimethylamino)phenylporphyrin 6.272 
Manganese(II) ion 6.265, 7.99, 8.115 
Manganese(II) tetrakis(4-N-methylpyridyl)porphyrin 

6.270 
Manganese{II) tetrakis{p-sulfonatophenyl)porphyrin 

6.271 
Mannitol 6.1139, 8.863 
Melibio5e 8.804 

Menadione 6.1207, 7.440, 8.943 
Menaquinone 6.1207, 7.440, 8.943 
Mercaptoacetate ion 6.1452. 8.865 
Mercaptoacetic acid 7.420, 8.866 
2-Mercaptoethanol, negative ion 8.791 
2-Mercaptoethanol 6.1140, 7.421, 7.422, 7.423, 8.867 
2-Mercaptoethylguanidine 6.1141 
2-Mercap'to-l-methylimidazole 8.868 
(2-Mercapto-2-methylpropionato-

O,S)bis(ethylenediamine)chromium(TII) ion 8.65 
2-Mercaptopropionate ion 6.1142, 8.869 
3-Mercaptopropionate ion 6.1143, 8.870 
2-Mercaptopropionic acid 6.1144, 7.424, 7.425 
3-Mercaptopropionic acid 6.1145, 7.426, 7.427 
2-Mercaptopurine 8.871 
6-Mercaptopurine 8.872 
Mercaptosuccinic acid 7.428 
Mercuric bromide 6.236, 8.108 
Mercurous chloride 8.105 
Mercurous cyanide 8.106 
Mercury(II) bromide 6.236, 8.108 
Mercury(II) chloride 6.237, 7.92 
Mercury(II) cyanide 6.239 
Mercury(II) dihydroxide 6.232, 7.91 

Mercury(II) iodide 6.238, 7.93 
:Mercury(II) ion 7.90 
Mercury(II) thiocyanate 6.240 

Mercury(I) chloride 8.105 
Mercury(I) cyanide 8.106 
Mercury(I) dimer ion 7.89 
Mesity lene 7.429, 8.873, 9.91 
Mesyl chloride 7.431 
Methacrylamide 6.1146 
Methacrylate ion 6.1147, 8.874, 9.92 
Methacrylic acid 6.1148 
Methacrylonitrile 8.875, 9.93 
Methanaminium, trimethyl- 6.1428, 8.1179, 9.118 
Methane 6.1149, 7.430, 8.876 
Methane, tetrachloro- 6.716, 7.270 
Methanedisulfonate ion 8.877 
Methanedisulfonate ion, hydrogen 8.878 
Methanesulfonate ion 6.1150, 8.879 
Methanesulfonyl chloride 7.431 
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MethanE'thiol 6.1151 
Methanol 6.1152, 7.432, 8.880, 9.94 
Methanol-d3 7.433, 8.881 
Methemerythrin 10.76 
MethE'moglobin 10.77 
Methicillin 6.1153 
Methimazole 8.868 
Methional 8.882 
Methionine 6.1154, 8.883 
Methionine, N-acetyl, negative ion 8.266 
Methionine, N-acctyl- 7.182 
Methionine, conjugate acid 7.434 
Methionylglycine 6.1155 
Methionylisoleucine 6.1156 
Methionylvaline 6.1157 
Mel,}lOdlJin S 0.700 

Methoxsalen 6.1165, 8.897 
Methoxyacetate ion 8.884 
Methoxybenzene 6.591. 7.212. 8.328 
4-Methoxybenzenediazonium ion 6.1158 
2-Methoxybenzoate ion 8.885 
3-Methoxybenzoate ion 8.886 
4-Methoxybenzoate ion 8.887 
1-~1cthoxy-3,5-dillitrobenzene 6.891, 8.619 
2-Mt"thoxyethanol 8.888 
9-Methoxy-7 H-furo[3,2-g][lJbenzopyran-7-one 6.1165, 

8.897 
5-Methoxyindole 6.1159, 8.889 
I-Methoxy-2-methyl-l-phenylpropane 8.890 
9-(2-Methoxy-4-methylsulfonylaminoanilino) acridi-

nium 6.1160 
5-Methoxy-2-nitrobenzofuran 6.1161 
7-Methoxy-2-nitrobenzofuran 6.1162 
Methoxyphenol 6.1163 
2-Methoxyphenol 8.891 
3-Mdhoxyphenol 8.892 
4-Methoxyphenol 8.893 
4-Methoxyphenyl-N-tert-butylnitrone 6.1164, 8.894 
p-Methoxypheny 1-13-D-glucopyranoside 8.895 
2-Methoxy-4-propenylphenol 8.896 

8-Methoxyps()ra.Jen 6.1165, 8.897 
6-Methoxypurine 8.898 
6-Methoxypurine-9-riboside 8.899 
5-Methoxysalicylate ion 8.793 
Methyl Green dication 6.1166 
N-Methylacetamide 6.1167, 8.900 
Methy I acetate 6.1168, 8.901 
Methyl acrylate 6.1169 
2-Met.hyladenine 6.1170 
7-Methyladenine 6.1171 
9-Methyladenine 8.903 
N' -Methyl adenine 8.902 
N'-Methyladenosine 8.904 
Methylal 8.579 
2-Methylalanine, conjuga.te acid 7.207 
Methyl alcohol 6.1152, 7.432, 8.880, 9.94 
Methylamine 6.1172, 8.905 
Methyl 2-aminoacetate, conjugate add 6.1175 
Methyl 2-aminoacetate 6.1174 
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a-{l-Methylaminoethyl)benzyl alcohol 6.909, 8.630 
2-Methylamino-l-hydroxy-l-phenylpropanol 6.909, 

8.630 
2-Methylamino-l-phenyl-l-propanol, conjugate acid 

6.908 
6-Methyla.minopurinc 8.902 

6-Methylaminopurine riboside 8.904 
Methylammonium ion 6.1173, 7.435, 8.906 
4-Methylaniline 9.129 
Methyl a-D-arabinopyranoside 8.907 
Methylarabinoside 8.907 
3- O-Methyl-L-ascorbate ion 8.910 
1- O-Methyl-L-ascorbic acid 8.908 
2- O-Methyl-L-ascorbic acid 8.909 
3- O-Methyl-L-ascorbic acid 8.911 
4-Mp.thylhp.n7:fmedia.zonillm ion 6.1176 
2-Methylbenzoate ion 6.1464, 9.126 
3-Methylbenzoate ion 6.1463, 9.125 
4-Methylbenzoate ion 6.1465, 8.1204, 9.127 
4-Methylbenzonitrile 6.1468, 7.548, 8.1209, 9.130 

a-Methylbenzyl alcohol 8.1062 
N-Methylbenzylamine 6.1179 
a-Methylbenzylamine 6.1177, 9.95 
N-Methylbenzylammonium ion 6.1180, 8.913 
Oo-Methylhenzylammonium ion 6.1178, 8.912 
3-Methyl-7,8-bis,nor-5-deazalumiflavin 6.1181 
2-Methylhutane 8.914 
2-Methyl-2-butanol 8.323 
3-Methyl-l-blltanol 8.915 
3-Methyl-2-butenoate ion 8.855 

3-Methyl-2-butenoic acid 6.856 
Methyl butyrate 8.916 
2-Methylbutyrate ion 7.436, 8.917 
3-Methylbutyrate ion 7.437, 8.918 
3-Met,hylbutyric acid 8.919 
3-Methy lcatechol 6.850, 8.567 
4-Methylcatechol 7.332 

Methyl chloride 6.7418, 7.281 
20-Methy lcholan threne 6.1182 
3-Methy lcholan threne 6.1182 

2-Methyl-N-[4-cyanophenyl)methylene]-2-propanamine 
6.783, 8.472 

Met.hy lcyclohexane 8.920 
Methylcyclopentalle 8.921 
S-Methylcysteine, negative ion 6.1184, 8.923 
S-!vlethylcysteine 6.1183, 8.922 
5-Methylcytul5ine, cunjuga.te bal5e 9.96 

I-Methylcytosine 6.1185 
5-Methy1cytosine 6.1186, 8.924 
10-(2-Methyl-2-dimethy}aminoethyl)phenothiazine, con-

jugate acid 6.1349, 8.1085 
5-Methyl-3,8-dinitro-6-phenylphenanthridium ion 

6.893 
2-Methyl-l,3-dioxolane 8.925 
4-Methyl-l,3-dioxola.n-2-one 6.1357 
Methyl disulfide 8.592 
Methylene Blue ca.tion 6.1187, 7.430, 8.926 

Methylene chloride 6.833, 7.322, 8.528 
3,3' -Methylenedithiobis(2-aminopropionate ion) 6.903 

Methylene iodide 6.851 
Methyl ethyl ketone 8.406 
l-Methylethyl phenyl sulfoxide 8.844 
N-MethylCormamide 6.1188, 8.927 
Methyl fumarate ion 6.1189 
2-Methylfurnn 8.(}28 

5-Methylfurfural 8.929 
Methylgalactoside 8.930 
a-Methyl-o-glucopyranoside 8.931 
a-Methylglucoside 8.931 
N-Methylglycine, conjugate a.cid 7.512 
Methyl glycolate 6.1194 
l-Methylgllanosine 6.1190 
N-Methylhistidine, conjugate acid 6.1191 
Methylhydrazine 6.1192 
MethylhycJrazinium ion 6.1193 
Methyl hydroxyacetate 6.1194 
N-Met.hylhydroxylamine 6.1195 
O-Methylhydroxylamine 6.1197, 8.932 
N-Methylhydroxylammonium ion 6.1196 

O-Methylhydroxylammonium ion 6.1198, 8.933 
l-Methylimidazole, conjugate acid 6.1200, 8.935 
l-Methylimidazole 6.1199, 8.934 
l-Methylindole 8.936 
2-Methylindole 6.1201, 8.937 
3-Methylindole 6.1202, 8.938 
5-Methylindole 8.939 
Methyl iodide 6.1102, 7.407 
N-Methylisoblltyramide 8.940 
I-MethyliIJothla.zolidine-3-carboxylic a.dd 6.812 

l-Methyllumichrome 6.1203 
3-1vfethyllumichrome 6.1204 
Methyl mercaptoacetate 6.1227, 8.968 
Methyl methacrylate 6.1205, 7.439, 8.941 
2-Jvfet.hyl-N-[(4-methoxyphenyl)methylene]-2-

propanamine 6.1164, 8.894 
1-l\1ethyl-4-(1-methylethyl)-2,3-dioxabicyclo[2.2.2]oc,t-

5-ene 6.599 
2-Methyl-N-[( 4-methylphenyl)methylene]-2-

propanamine 6.1216, 8.046 

Methyl methylthiomethyl sulfoxide 6.1206, 8.942 
2-M~thyl-l,4-naphthoquinone 6.1207, 7.440, 8.943 
l-Methylnicotinamide 6.1208 
2-Methyl-4-nitroimidazole 6.1209 
2-Met,hyl-5-nitroimidazole 6.1209 
2-Methyl-N-[4-nitrophenyl)methyleneJ-2-propanamine 

6.1278, 8.1009 

6-Methyl-5-nitro-2,4-pyrimidinedione 6.1270, 8.1003 
2-Methyl-2-nitrosopropane dimer 8.944 
7-con- O-Methylnogalarol 6.1210 
7-di8- O-Methylnogalarol 6.1211 
7-con-O-Methylnogarol 6.1212 
7-di8-0-Methylnogarol 6.1213 
1-Methyl-l'-octadecyl-4,4'-bipyridinium 6.1214 
Met,hyipenicillin 6.1215 
a-Methylphenethyl alcohol 8.1070 
2-Methylphenol 8.462 

4-Methylphenol 6.770, 8.463 
lO-Methylphenothiazin-2-ylacetate ion 6.1232, 8.972 
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4-Met.hylphenoxide ion 9.97 
2-Methyl-4-phenyl-2-butanol 8.945 
4-MethylphenyI-N-tert-butylnitrone 6.1216, 8.946 
I-MethyI-l-phenylethylene 6.1224, 7.446, 8.965 
2-Methyl-N-phenylmethylene-2-propanamine N-oxyl 

6.1329, 8.1061 
2-Methyl-l-phenyI-l-propanol 8.947 
2-Methyl-l-phenyl-l-propanol-l-d 8.948 
2-Methyl-l-phenyl-2-propanol 8.949 
Methyl phenyl sulfoxide 8.950 
5-Methy I-l-phenyl-2,3-trimethyleneisoindole-4, 7 -dione 

6.1217 
Methylphosphonate ion 8.951 
N-MethyIpivaIamide 8.952 
Methyl pivalate 6.1229 
2-Methylpropane 7.408, 8.833 

2-Methyl-2-propaneamine, conjugate acid 6.706, 8.413 
2-Methyl-2-propaneamine 6.704, 8.412 
2-Methyl-2-pl'opanethiol 6.1218 
2-Methyl-l-propanol 7.441, 8.953 
2-Methyl-2-propanol 6.1219, 7.442, 8.954, 9.98 
2-Methylpropene 7.409, 8.835 
2-Methylpropi~namide 8.836 
N-Methylpropionamide 8.955 
Methyl propionate 6.1220, 8.956 
2-Methylpropionate ion 7.443, 8.957 
2-MethylpTopionic acid 7.444 
2-Methylpropionitrile 7.445 
Methy I propy I ketone 8.1048 
3-Methylpterin 6.1221 
6-Methylpurine 8.958 
9-Methylpurine 6.1222 
2-Methy lpyridine 8.959 
3-Methylpyridine 8.960 
3-Methylpyridine-N-oxide 8.961 
4-Methylpyridine-N-oxide 8.962 
4-{N-Methylpyridinium)-tert-butylnitrone 8.963 
2-Methyl-4,6-pyrimidinediol 8.557 
I-Methyl-2-pyrrolidinone 6.1223, 8.964 
a-Methylstyrene 6.1224, 7.446, 8.965 
N-Methylsuccinhnide 6.1225 
Methylsulfate ion 6.1226, 8.966 
Methyl sulfide 6.883, 8.613 

Methyl sulfide ion 8.967 
Methyl sulfoxide 6.884, 7.340, 8.614 
Methyl thioglycolate 6.1227. 8.968 
2-Methyltliiophene 8.969 
3-Methylthiophene 8.970 
3-Methylthiopropionaldehyde 8.882 
Met.hyl trifluoroacetate 6.1228 
Methyl trimethylacetate 6.1229 
5-Methyl-l,2-trimethyleneisoindole-4,7-dione 6.1230 
Methyltriphenylphosphonium ion 6.1231 
5-Methyluracil 6.1460, 7.546, 8.1202 
6-Methyluracil 7.447 
Methylurea 8.971 
Methyl vinyl ketone 8.408 
Methyl viologen 6.862, 7.336, 8.589, 9.70 
Metiazinic acid, conjugate base 6.1232, 8.972 
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Metmyoglobin 10.80 
Metmyohemerythrin 10.81 
Metronidazole 6.1070, 8.789 
Misonidazole 6.1071, 8.796 
Molybdate(V), bis [cystein n.to] d i- f.L-oxodioxod i- 6.282 
Moly bdate(VJ) ion 6.283 
Monoethyl phosphate 7.352 
Monomethionin-sulfoxidchymotrypsin 10.82 
Mucon ate ion 9.79 
Murexide ion 8.987 
Myoglobin 10.83 
NAD 6.1245, 8.979 
NBT 6.1252 
NSC 70845 6.1291 
Nagarse 10.132 
2-Naphthacenecarboxamlde, 4-( dlmethylamlno)-

1,4,4a,5,5a,6,11,12a-oct.ahydro.3,5,6,10,12,12a
hexahydroxy-6-methyl-l,11-dioxo- 8.1033 

2-Naphthacenecarboxamide, 4-( dimethylamino)-
1 ,4,4a,5,5a,6,11 ,12a-octahydro-3,6,10,12, 12a
pentahydroxy-6-methyl-1,11-dioxo- 6.1424, 7.525, 
8.1168 

5,12-Naphthacenedione, 8-acetyl-lO((3-amino-2,3,6-
trideoxy-hexopyranosyloxy]-tetrahydro-6,8,11-
trihydroxy-l-methoxy- 6.810 

5,12-Naphthacenedione, lO-[{3-amino-2,3,6-trideoxy
hexopyranosyl)oxy]-tetrahydro-6,8,11-trihydroxy-
8-(hydroxyacetyl)-1-methoxy- 6.546, 7.197 

2-Naphthalenamine 6.1241 
Naphthalene 6.1233, 7.448, 8.973 
Naphthalene, 2-amino- 6.1241 
Naphthalene, 1-bromo- 6.681 
Naphthalene, l-chloro- 6.743 
Naphthalene, l-cyano- 6.1237 
Naphthalene, 1,4-dibromo- 6.824 
Naphthalene, 2-hydroxy- 7.449 
I-Naphthaleneacetic acid 7.451 
I-Naphthaleneca.rboxylate ion 6.1235, 8.974, 9.99 
2-Naphthalenecarboxylate ion 6.1236, 8.975, 9.100 
2,7·Naphthalenedisulfonate, 4,5-dihydroxy-3-[(2-

hydroxy-5-sulfophenyl)azo]- 8.528, 7.185 
2,7-Naphthalenedisulfonate, 4-hydroxy-3-[(2-

methylphenyl)a.zoJ-5-[[(4-
methy lphenyl)sulfonyl]amino- 8.272 

2,7-Naphthalenedisulfonic acid, 4,5-dihydroxy- 8.561 
Naphthalene-4-slllfonate ion, 1-amino- 6.581, 8.317 
2-Naphthalenesulfonate ion 6.1234 
Naphthazarin 6.847, 7.331 
Naphthazarin, conjugate dibase 6.848 
1-Naphthoate ion 6.1235, 8.974, 9.99 
2-Naphthoate ion 6.1236, 8.975, 9.100 
2-Naphthol 7.449 
1-Naphtholate ion 6.1242 
2-Naphtholate ion 6.1243 
J3-Naphthol 7.449 
I-Naphthonitrile 6.1237 
2-Naphthonitrile 6.1238 
a-Naphthonitrile 6.1237 
J3-Naphthonitrile 6.1238 
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1,4-Naphthoquinone, 5,8-dihydroxy- 6.847, 7.331 
Naphthoquinone, 2,3-dimethyl- 6.873 
1,4-Naphthoquinone, 2-methyl- 6.1207, 7.440, 8.943 
1,2-Naphthoquinone-4-sulfonate ion 6.1239 
1,4-Naphtlloquinone-2-suUonate ion 6.1240, 7.450 
1-Naphthoxide ion 6.1242 
2-Naphthoxide ion 6.1243 
2-Naphthoxy 5.19 
I-Napht.hylacetate ion 8.976 
I-Naphthylacetic acid 7.451 
2-Naphthylamine 6.1241 
Neodymium(IIl) decatungstate 6.469 
Neodymium(IfI) ion 6.297 
Neopentyl alcohol 7.338, 8.609 
Neptunate(VI) ion 9.21 
Neptunium (IV) 8.157 
Neptunium(V) 6.325 
Neptunium(VI) 6.328' 
Neptunium(VII) 6.330 
Niacin 8.984 
Nickel(ll), 1,4,5,7,7 ,8,11,12,14,14.decamethyl.l,4,8,11· 

tetraazacyclotetradecane 6.313 
Nickel(Il), a-2,12-dimethyl-3,7 ,11,17-

tetraazabicyclo[1l.3.1 ]heptadeca-l(17),2,6,11,13,15-
hexaene 6.312, 8.147 

Nickel(I1), a-2,12-dimethy 1-3,7,11,17-
t,etraazaLicyclo[11.3.1 ]Jteptadeca.-l (17),13,15-triene 
6.310, 8.145 

Nickel(II), 5,7,7 ,12,14,14-hexamethyl-l,4,8',11-
tetraazacyclotetradeca-4,11-diene 6.309. 7.112. 
8.142 

Nickel(Il), 5,7,7 ,12,14,14-hexamethyl-l,4,S,11-
tetraazacyclotetradecane 6.308, 7.111, 8.140 

Nickel(II), 5,7,7 ,12,14,14-hexamethyl-l,4,8,11-
tetraazacyclotetradeca-1,4,8,11-tetraene 8.143 

Nickel(II), 1,4,7,lO,13-pentaazacycIohexadecane 8.144 
Nickpl(TI)7 1,478711-t.ptraazal"ydotptradpt"Anp 8.305, 

8.138 
Nickel(II), 1,4,7,10-tetraazacyclotridecane 6.304, 8.137 
Nickel(II), 1,4,8,11-tetramethyl-1,4,8,1l-

tetraazacyclotetradecane 6.307 
Nickel(II) iminodiacetate 8.153 
Nickel(lI) ion 6.299, 7.110, 8.135 
Nickel(I) ion 8.134 
Nicotinamide 6.1244, 8.977 
Nicotina.mide, conjugate acid 8.978 
Nicotinamide a.denine dinucleotide 6.1245. 8.979 
Nicotinamide adenine dinucleotide, reduced 6.1246 
Nicotinamide mononucleotide 8.980 
Nicotinamide-N~oxide 8.981 
Nicotinate ion 6.1247, 8.982 
Nicotinate ion N-oxide 8.983 
Nicotinic acid 8.984 
Nicotinic acid, conjugate acid 7.452 
Nicotinonitrile 8.475 
Nicotinurateion 6.1248, 8.985 
Nicotinylglycine 6.1248. 8.985 
Nifuroxime 6.1249, 7.453, 8.986 
Nitrate ion 6.295, 7.109 

Nitric oxide 5.10 
5,5' -Nitrilodibarbiturate ion 8.987 
Nitrilot.riacetate ion 8.988 
Nitrilotriacetate ion, conjugate acid 6.1250 
Nitrilotriacetatoaluminum(IU) 6.12 
Nitrilotriacetatoargent.ate{I) ion 6.4 
Nit.rilotriacetatocobaltate{II) ion 6.75, 8.40 
Nitrilotriacetatocobaltate{III) 6.132, 7.65, 8.57 
Nitrilotriacetatocuprate(U) ion 8.80 
Nitrilotriacetatodioxouranate{VI) ion 6.464 
Nitrilotriacetatoferratc(II) ion 8.91 
Nitrilotriacetatorerrate(III) 8.101 
Nitrilot.riacetatomanganate(II) ion 8.117 
Nitrilotriacetatonickelate(Il) ion 6.319, 8.155 
Nitrilotriacetatozincate{II) ion 6.484, 8.240 
Nitrilotriacetic acid 8.989 
Nitrilotriacetic acid, conjugate acid 7.454 
1,1',1"-Nitrilotriethanol, conjugate acid 6.1251,8.991 
2,2' ,2" -Nitrilotriethanol 8.990 
Nitrite ion 6.294, 7.108, 8.133, 9.19 
4-Njtroacetophenone 6.1253, 7.455, 8.992 
cis-Nitroamminebis( ethylenediamine )cobalt(III) ion 

B.115 
4-Nitroaniline 6.1254, 8.993 
4-Nitroanilinium ion 7.456 
9-Nitroanthracene 10.84 
5-Nitrobarbiturate ion 6.1255, 8.994 

Nitrobenzene 6.1256, 7.457, 8.995 
Nitrobenzene-d5 8.996 
4-Nitrobenzenediazonium ion 6.1257 
Nitrobenzene radical anion 5.20 
4-Nitl'obenzoate ion 6.1258, 8.997 
4-Nitrobenzoato{pentaammine)cobalt(III) ion 6.127, 

7.61 
2-Nitrobenzofuran 6.1259 
4-Nitrobenzoic acid 7.458 
Nitrn Blup Tpt.r~znlil1m 8.1252 

Nitrochymotrypsin 10.85 
5-Nitro-2,6-dioxo-1,2,3,4~tetrahydropyrimidine-4-

carboxylate ion 6.1271, 8.1004 
Nitroethane 6.1260, 7.459 
Nitroform anion 6.1487a 
5-Nitro-2-furaldehyde 6.1261, 8.998 
5-Nitro-2-furaldehyde diacetate 6.1262 
5-Nitro-2-furaldehyde semicarbazone 6.1263, 8.999 
anti-5-Nitro-2-ruraldoxime 6.1249, 7.453, 8.986 
Nitrofurant.oin 6.964. 8.681 
1-[(5-Nitro-2-furanyl)methyleneJaminoJ-2,4-

imidazolidinedione 6.964, 8.681 
[(5-Nitro-2-furanyl)methylene]hydrazide of aminoox-

oacetic acid 6.965, 8.683 
Nitrofurazone 6.1263, 8.999 
5-Nitrofurfural 6.1261, 8.998 
N-{5-Nitro-2-furfurylidene)-1-aminohydantoin 6.964, 

8.681 
5-Nitrofurfurylidene aiacetate 6.1262 
5-Nitrofuroate ion 6.1264. 8.1000 
Nitrogen dioxide 5.11 
Nitrohexane 10.86 
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2-Nitroimidazole 6.1265 
4-Nitroimidazole 6.1266 
5-Nitroindole 8.1001 
4-Nitroisothiazole 6.1267 
Nitromethane 6.1268, 7.460 
aci-Nitromethane anion 6.1269, 8.1002 
Nitromet.hane radical ion{1-) 5.21.1 
5-Nitro-6-methyluracil 6.1270, 8.1003 
5-Nitroorotate ion 6.1271, 8.1004 
p-Nitroperoxybenzoic acid 6.1272 
4-Nitrophenol 6.1273, 8.1007 
2-Nitrophenoxide ion 6.1274, 8.1005 
3-Nitrophenoxide ion 6.1275, 8.1006 
4-Nitrophenoxide ion 6.1276, 8.1008 
4-Nitrophenylacetate ion 6.1277 
4-Nit.rnph~nyl- N-tp.rf.-hnt.ylnlt.rone 8_ 1278, R 1009 

m-Nitrophenyl-j3-D-glucopyranoside 8.1010 
o-Nit;rophenyl-J3 .. D-glucopyranoside 6.1279, 8.1011 
p-Nitrophenyl-j3-D-glucopyranoside 6.1280, 8.1012 
I-Nitropropane 6.1281, 7.461 
I-Nitropyrazole 6.1282 
3-Nitropyrazole 6.1283 
Nitropyrcnc 10.87 
5-Nitro-2,4-pyrimidin~dione 6.1290, 8.1015 
2-Nitropyrrole 6.1284 
3-Nitropyrrole 6.1285 
Nitrosobenzene 6.1286, 8.1013 
Nitroso-tert-butane 8.944 
4-Nitroso-N,N-dimethylaniline 6.874. 8.603 
NitrosyldisulConate ion 6.292, 7.105, 8.132 
2-Nitrothiophene 6.1287 
3-Nitrothiophene 6.1288 
4-Nitrotoluene 6.1289, 9.101 
p-Nitro-o-toluenesulfonate ion 8.1014 
5-Nitrouracil 6.1290, 8.1015 
Nitrous acid 7.107 
Nitrous oxide 6.293, 7.106 
Nogalamycin 6.1291 
di,,-Nogamycin 6.1292 
Nonanedioie acid 8.348 

Nordihydroguaiaretic acid 8.615 
Norephedrine 6.1293 
Norleucine 6.1294, 8.1016 
Norleucine, conjugate acid 8.1017 
Norpseudopelletierine N-oxyl 6.1295, 8.1018 
Norvaline 8.1019 
Norvaline, conjugate acid 7.462, 8.1020 

1,3,6,8,10,13,16,19-
Octaazabicyclo[6.6.6]eicosanerhodium{III) ion 6.398 

Octacyanomolybdate{IV) ion 6.280, 8.123 
9,12-0ctadecadienoate ion 8.850, 9.87 
1,3,5,7,9,11,13,15,17-0ctadecanonaene, (all-E)-

3,7 ,12,16-tetramethyl-l,18-bis(2,~,6-trimethyl-1-
cyclohexen-1-yl)- 10.15 

9-0ctadecenoate ion 6.1297 
Octadecylviologen 6.894 
OctaHuorodi-,.,.,-oxodiarsenate(V) ion 6.21 
Octahydrogen tetrakis{ diphosphito )diplatinate{II) ion 

6.375 
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Octane 8.1021 
Octanedioic acid 8.1151 
1-0ctanol 8.1022 
Octyl alcohol 8.1022 
n-Octylamine 8.1023 
Octylsulfate ion 6.1296, 8.1024 
Oleate ion 6.1297 
Oligouridylk acid 10.142 
Ornithine 8.1025 
Ornithine, N>-(aminocarbonyl)- 8.458 
Ornithine, conjugate acid 8.1026 
Orotate ion 6.1298, 8.1027 
Orotic acid 7.463 
Orotidine 6.1299, 8.1028 
Orotidine monophosphate 8.1029 
Orthophosp}loric add 8_342, 7_125, 8_174 

Osmium(II) tris(2,2'-bipyridine) 8.164 
Oxalacetic acid 7.464 
Oxalate ion 6.1300, 7.465, 8.1030 
Oxalate ion, hydrogen 6.1301, 8.1031 
Oxalic acid 6.1302, 7.466, 8.1032 
Oxamate ion 6.1303 
Oxamide 8.1304 
Oxide radical ion 5.4, 5.4.1, 5.4.2, 5.8.2, 5.12.1, 9. 
(Oxidized glutathione)copper(II) complex 6.180 
Oxirane 8.651 
3-0xo-9-azabieyclo[3.3.I]non-9-yloxy 6.1295, 8.1018 
2-0xobutanedioic acid 7.464 
2-0xopropionate ion 6.1381, 8.1130 
4-0xo-2,2,6,6-tetramethylpiperidinooxy free radical 

6.1437, 7.533, 8.1186, 9.122 
Oxydiacetyldeuteroperoxidase 10.88 
2,2' -Oxydiet.hanol 8.534 
Oxygen 6.331, 7.119, 9.22 
Oxygenase, monophepol mono- 10.70 
Oxymyoglobin 10.89 
Oxytetracycline, conjugate acid 8.1033 
Oxytocin 10.90 
Oxyvanadium(IV) ion 6.465, 8.230 
Ozone 8.336, 7.120, 8.182 

Ozonide ion 5.12 
2-PAM 6.1366,7.504,8.1108 
PNBP A 6.127, 7.61 
trans-POD 6.369, 8.186 
P alla,dium{II) tetrakis{ 4-N-methylpyridyl)porphyrin 

6.360 
Palladil1m(II) tetrakis(p-sulronatophenyl)porphyrin 

6.361 
Pantetheine-adenosine triphosphate 8.459 
Pantothenate ion 6.1305, 8.1034 
Papain 10.91 
Paraldehyde 8.1244 
Paraquat 6.862, 7.336, 8.589, 9.70 
Penameeillin 6.1306 
Pencillamine disulfide, conjugate diacid 8.1036 
Penicillamine 6.1307, 7.467 
PeniciUamine, conjugate acid 7.468, 7.469, 8.1035 
Penicillamine disulfide 6.1308 
Penicillin, (2,6-dimethoxyphenyl)- 6.1153 
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Penicillin, phenoxymethyl- 6.1318 
Penicillin G 6.652, 8.369 
Penicillin G, hydroxymethyl ester, acetate 6.1306 
Penicillin G, methyl ester 6.653 
Penicillin V 6.1318 
Penilloic acid 6.654, 8.370 
Pentaalanine 6.555 
Pentaammine(aqua}rhodium(III} ion 6.389 
Pentaammine(azido)cobalt(III) ion 6.103, 7.39, 8.51 
Pentaammine(azido)rhodium(III) ion 6.390 
Pentaammine(benzoato )cobalt(III) ion 7.60, 8.53 
Pentaammine(bromo )cobalt(III) ion 6.94, 7.25 
Pentaammine(butanoato- O)cobalt(III) ion 7.53 
Pentaammine(chloroacetato- O)cobalt(III) ion 7.48 
Pentaammine(chloro)chromium(III) ion 6.151 
Pentaammine{chloro )cobalt{III) ion 6.95, 7.29 
Pentaammine( chloro )osmium(III) ion 6.337, 7.121 
Pentaammine{chloro )rhodium{III) ion 6.392 
Pentaamminecobalt(III} ion 6.82, 7.19 
Pe;ntaammine(cyano )cobalt(IlI) ion 6.1U6, 7.42 

Pentaammine( dichloroacetato- O)cobalt(III) ion 7.49 
Pentaammine(2,4-dinitrobenzoato )cobalt(III) ion 6.128 
Pflmt:l.:l.mminf~(~,5-rlinitrohf>nv.o::l.to)('oh::l.1t.(ITJ) ion 61?Q 

Pentaammine(dinitrogen)ruthenium(II) ion 6.400, 
8.199 

Pentaammine(fluoro)cobalt(III) ion 6.100, 7.34 
Pentaammine(formato)cobalt(III) ion 6.121, 7.46, 8.52 
Pentaammine(fumarato)cobalt(III) ion 6.123, 7.56 
Pentaammine(hydroxy)cobalt(IIJ) ion 7.20 
Pentaammine(imidazole )cobalt.(III) ion 6.93, 8.47 
Pentaammine(iodo )cobalt(III) ion 7.38 
Pent,aammine(iodo )ruthenium(JU) ion 6.412 
Pentaammine(isobutyrato )cobalt(HI) ion 7.54 
Pentaammine(isonicotinamide )cobalt(III) ion 8.55 
Pentaammine(isonicotinamide )ruthenium(II) ion 8.203 
Pen taammine(isonicotinamide )ru thenium(III) ion 

6.413, 7.144, 8.204 
Pentaammine(2-methylpropionato )cobalt(III) ion 7.54 
Pentaammine(nicotinamide)cobalt(III) ion 8.54 
Pentaammine{nitrito-N)cobalt(III) ion 7.41 
Pentaammine(2-nitrobenzoato)cobalt(III) ion 6.125 
Pentaammine(3-nitrobenzoato )coba1t(III) ion 6.126 
Pentaammine{4-nitrobenzoato)cobalt(III) ion 6.127, 

7.61 
Pentaammine{nitrogeno }osmium{II} ion 8.163 
Pentaammine(nitroso )ruthenium{III) ion 6.408, 7.142 
Pentaammine(pcntanoato )cobalt(III) ion 7.55 
Pentaanullille(phosphato )cobalt(lII) 7.44 
Pentaammine(propionato- O)cobalt(III) ion 7.52 
Pentaammine(pyridine )cobalt(IlI) ion 8.46 
Pentaammine(terephthalato)cobalt(III) ion 6.130 
Pentaammine{thiocyanato-N)cobalt(III) ion 6.117, 7.45 
Pentaammine( trichloroacetato- O)cobalt(III) ion 7.50 
Pentaammine{triHuoroacetato )cobalt{IIl) ion 7.51 
Pentaaqua{chloro)rhodium{III) ion 8.196 
1,4,7,10,13-Pentaazacyclohexadecanenickel{II) ion 

8.144 
Pentacarbonatoneptunate{IV) ion 6.322 
Pentachlororhodate(III) ion 6.394 

Pentacyanocobaltate(II) ion 6.73 
Pentacyanohydridocobaltate{III) ion 6.109 
Pentacyanohydroxycobaltate(IlI) ion 6.108 
Pentacyanoiodocobaltate(III) ion 6.112 
Penta.cyanonitrocobaltate(JTI) ion 6.113 
Pentacyano{nitrosyl)chromate(ll) ion 6.142, 8.63 
Pentacyano(nitrosyl)cobaltate(II} ion 6.74, 8.38 
Pentacyano(nitrosyl)Cerrate{III) ion 6.210, 7.85 
Pentacyano{nitrosyl)manganate(II) ion 8.116 
Penta(cyano- C)(thiocyanat.o-N)cobaltate(III) ion 6.120 
1,4-Pentadien-3-o1 8.1037, 9.102 
Pentaerythritol 8.1038 
Pentafluorobenzene 6.1309, 8.1039 
Pentaglycine 6.1009 
Pentaglycine, negative ion 6.1010 
Pentamethylbenzene 7.470. 8.1040. 9.103 
Pentamethylene glycol 8.1042 
Pentane 7.471, 8.1041 
I-Pentaneamine 6.587, 8.324 
Pentanedioic acid B.701 

1,5-Pentanediol 8.1042 
2,4-Pentanedione 7.472, 8.1043 
2,4.Pf'ntanf'dionf' ion(l-) R 1044 

Pentanoate ion 7.473, 8.1045 
I-Pentanol 8.1046 
3-Pentanol 8.1047 
2-Pentanone 8.1048 
3-Pentanone 8.1049 
4-Penten-2-o1 6.1310 
Per bromate ion 6.32, 8.15 
Perchlorate ion 6.64 
Period ate ion 6.252 
Permanganate ion 6.279, 7.100 
Peroxodiphosphate ion 6.348 
Peroxodisulfa.te ion 6.422, 7.147, 8.213 
Peroxomonosulfate ion 8.211 
Peroxomonosulfuric acid 7.148 
Perrhenate(VII) ion 6.388 
Phenanthrene 6.1311 
1,lO-Phenanthroline, conjugat.p monoadrl 7_474, 

8.1051 
1,lO-Phenanthroline 6.1312, 8.1050, 9.104 
o-Phenanthroline 6.1312, 8.1050, 9.104 
Phenethicillin 6.1313 
Phenethyl alcohol 8.1052 
Phenethylamine 6.1314 
Phenethylammonium ion 8.1053· 

Phenethyl chloride 6.740, 7.279 
Phenol 6.1315, 7.475, 8.1054 
Phenol, 4,4' -93H-2,1-benzoxathiol-3-ylidene)bis[2,6-

dibromo-, S, 6.695, 7.257 
Phenol, 4-chloro- 8.447 
Phenol, 2-methoxy- 8.891 
Phenol, 3-methoxy- 8.892 
Phenol, 4-methoxy- 8.893 
Phenol, 2-methyl- 8.462 
Phenol, 4-methyl- 6.770, 8.463 
Phenolate ion 6.1317, 8.1055, 9.105 
Phenopenicillin 6.1318 
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Phenothiazine 6.1316, 7.476 
Phenothiazine, 2-chloro-l O-dimethy laminopropy 1-, con

jugate acid 6.759, 8.455 
Phenothiazine, conjugate acid 10.92 
Phenothiazine, lO-(2-methyl-2-dimethylaminoethyl)-. 

conjugate acid 6.1349, 8.1085 
Phenothiazine-2-acetate ion, IO-methyl- 6.1232, 8.972 
lOH-Phenothiazine-3,7-diamine 6.1454 
P henothia.zin-5-ium, 3,7-bis{ dimethy lamino )- 6.1187, 

7.438, 8.926 
5-Phenothiazinium, 3,7-diamino- 6.1453, 7.539 
Phenoxide ion 6.1317, 8.1055, 9.105 
Phenoxide ion, 4-bromo- 6.688 
Phenoxide ion, 4-chloro- 6.747 
Phenoxide ion, 2-cyano- 6.780 
Phenoxide ion, 3-cyano- 6.781 
Phenoxide ion, 4-cyano- 6.782, 9.64 
Phenoxide ion, 4-fiuoro- 6.949 
Phenoxide ion, 4-hydroxy-, conjugate base 6.1064 

Phenoxide ion, 4-methyl- 9.97 
Phenoxide ion, 4-nitro- 6.1276, 8.1008 
6-{Phenoxyacetamido )penicillanic acid 6.1318 
4-Phenoxybenzoate ion 8.1056, 9.106 
Phenoxytnethylpenicillin 6.1318 
Phenylacetamidopenidllanic acid 6.652, 8.369 
6- (Phcny lacetamido )penicillin 6.663 

Phenyl acetate 7.477 
Phenylacetate ion 6.1319, 7.478, 8.1057, 9.107 
PhpnylA.C'ptlr Adrl 747g 

Phenylacetone 6.1320 
Phenylalanine 6.1321, 7.480, 8.1058 
Phenylalanine, conjugate acid 7.481 
L-Phenylalanine, 3,4-dihydroxy- 6.849 
Phenylalanine, negative ion 6.1322, 8.1059 
Phenylalanine amide 6.1323 
Pheny lalanine amide, conjugate add 0.1324 

L-Phenylalanylglycylglydne 6.1325 
L-Phenylalanylglycylgjycine, negative ion 6.1326 
L-Phenylalanyl-L-phenylalanine 6.1327 
4-(Phenylazo )-m-phenylenediamine 6.819, 7.320 
Phenylboric acid 6.1328 
I-Phenyl-3-butallol 8.1060 
4-Phenyl-N-tert-butylnitrone 6.1329, 8.1061 
Phenylbutyrate ion 6.1330 
m-Phenylenediamine, conjugate diacid 7.482 
o-Phenylenediamine, conjugate diaeid 7.483 
p-Phenylenediamine 6.1331 
p-Phenylenediamine, conjugate diacid 7.484 
p-Phenylenediamine, N,N-dimethyl- 6.876 
m-Phenylenediamine, 4-(phenylazo)- 6.819, 7.320 
p-Phenylenediamine, N,N,N ,N -tetramethyl- 6.1433, 

8.1184 
p-Phenylenediamine, N,N,N ,N -tetramethyl, conjugate 

diacid 7.531 
I-Phenylethanol 8.1062 
l-Phenyletha.nol-l-d 8.1063 

2-Phenylethylamine 6.1314 
a-Phenylethylamine 6.1177, 9.95 
2-Phenylfuran 8.1064 
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5-Phenylfurfural 8.1065 
Phenyl-J3-D-glucopyranoside 6.1332, 7.485, 8.1066 
Phenylglycine, negative ion 6.1333 
N-Phenylhydroxyla.mine, conjugate ba.se 6.1335 
N-Phenylhydroxylamine 6.1334. 8.1067 
Phenylphosphate ion 6.1336,8.1068, 9.108 
Phenylphosphoric acid 7.486 
I-Phenyl-l-propanol 8.1069 
I-Phenyl-2-propanol 8.1070 
2-Phenyl-2-propanol 8.1071 
Phenyl propanolamine 6.1293 
Phenyl-2-propanone 6.1320 
3-Phenylpropionate ion 6.1337 
3-Phenylpropionic acid 6.1338 
Phenyl 2-pyridyl ketone 6.640 
Phenyl 3-pyridyl ketone 6.641 
Phenyl 4-pyridyl ketone 6.642 
Phenyl sulfoxide 8.624 
Phloruglucinol dimeLby 1 ether 8.582 
Phosphate ion 8.171 
Phosphatidic acid esters 8.1072 
Phosphinic acid 7.122 
Phosphinic acid, ion{l-) 6.339, 8.167 
Phosphite radical ion 5.13 
Phosphoenolpyruvate ion 8.1073 
Phosphonate ion, hydrogen 7.724, 8.769 

Phosphonic acid 7.123 
Phosphoric acid 6.342, 7.125, 8.174 
Phosphoric add, monoethyl ester 7.352 
Phosphorous acid 7.123 
Phosphorylcholine 8.1074 
Phosphorylethanolamine 8.1075 
Phosphoserine 8.1076 
Phthalate ion 6.1339, 8.1077, 9.109 
Phthalate ion, hydrogen 6.1340 
tn-Phthalate ion 0.1341 

p-Phthalate ion 6.1342, 8.1078 
Phthalazine 6.1343 
1,4-Phthalazinedione, 5-{2-chloroacetamido )-2,3-

dihydro- 8.433 
Phthalonitrile 7.324 
Picolinate ion 6.1367, 8.1111 
2-Picoline 8.959 
3-Picoline 8.960 
3-Picoline-N-oxide 8.961 
4-Picoline-N-oxide 8.962 
Picrate ion 6.1344 
Pimelic acid 8.1079 
Pinacol 8.1080 
2,5-Piperazinedione 6.983, 8.713 
Pivalamide 6.1480, 8.1230 
Pivalate ion 7.553, 8.1231 
Pivalic acid 8.1232 
Pivalonitrile 7.554 
Platinum 10.93 
Plutonium(III) ion 8.104 

Plutonium(VI) 6.383 
Plutonium(VII) 6.385 
Polyacryla>te ion 10.94 
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Poly adenylic acid 10.95 
Polyadenylic + uridylic acid 10.96 
Polybrene 10.97 
Polycytidylic acid 10.98 
Polyl{dimethyliminio)-1,3-propanediyl 

(dimethyliminio)-1,6-hexanediyl dibromide] 10.97 

Polyethylene oxide 10.99 
Poly(ethylenesulfonate) ion 10.100 
Poly-L-lysine 10.101 
Poly{methacrylic acid) 10.102 
Poly(oxy-l,2-ethanediyl), o.-[4-{1,1,3,3-

tetramethylbutyl)phenyl]-w-hydroxy- 10.139 
Polyoxyethylene(lO) p-nonylphenyl ether 10.105 
Polyoxyethylene(15) p-nonylphenyl ether 10.106, 

7.487, 8.1081 
Polyoxyethylene(20) p-nony)phenyl ether 10.107 
Polyoxyethylene{7.5) p-nonylphenyl ether 10.103 
Polyoxyethylene(80) p-Ilonylphenyl ether 10.108 
Polyoxyethylene(9) p-nonylphenyl ether 10.104 
Polyoxyethylene sorbitan mOllolaurate H}.109 

Poly(styrenesulronate) ion 10.110 
Polyuridylic acid 10.111 
Poly(vinyl alcohol) 10.112 
Poly(vinyl phthalate) 10.113 
Polyvinylpyrrolidone 10.114 
Porp hine, tetrakis(p-sulfonatophenyl)- 6.1427 
[4,4' ,4",4 "'-(21II,23H-Porphine-5,lO,15,20. 

tetray I )tetrakis [l-methy lpyridiniumaio J 

manganese{III) ion 6.274 
Pota.sflium hexacya.noferratc(III) ion 6.212 

Potassium ion 6.260 
Praseodymium{III) ion 6.362, 7.130, 8.179 
19-nor-17 a-Pregna-l,3,5{lO)-trien-20-yne-3,l7-diol 

6.935 
Prehnitene 7.528, 8.1180,9.119 
Proflavine 6.818,8.518 
ProflavIne, conjugate monoacid 7.319 

Proline 6.1345, 8.1082 
Proline, conjugate acid 7.488, 8.1083 
Prolylg1yrinp, npg~.tivp ion Ii. 1347 

L-Prolylglycine 6.1346 
Promazine, conjugate acid 6.1348, 8.1084 
Promethazine, conjugate acid 6.1349, 8.1085 
2-Propanamine, 2-methyl-N-(2-pyridylmethylene)-, N-

oxyl 6.1372, 8.1120 
2-Propanamine, 2-methyl-N-(3-pyridy lmethylene )-, N

oxyl 6.1373,8.1121 

2-Propanamine, 2-methyl-N-(4-pyridylmethylene)-, N-
oxyl 6.1374,8.1122 

Propane 7.489. 8.1086 
1,2-Propanediol 8.1087 
1,3-PropanedioI 7.490, 8.1088 
1,2-Propa.nediol cyclic carbonate 6.1357 
l,1$'$'-Propanediylbis{1$'-methyl-4,4$'-bipyridinium) 

6.1350 
I-Propanesulfonyl chloride 7.491 
1-P ropll.nol, l-hydroxy-2-mcthyla.mino-l-phcnyl 6.909, 

8.630 

1-Propanol, 2-methylamino-l-phenyl-, conjugate acid 
6.908 

l-Propanol 7.492, 8.1089, 9.110 
2-Propanol 7.493, 8.1090, 9.111 
2-Propanol-2-d 7.494 
2-Propanol-d7 7.495 
Propargyl alcohol 6.1351 
2-Propenal, 2,3-dihydroxy- 8.564 
1.Propene-l,2,3-tricarboxylate ion 6.529. 9.35 
2-Propen-l-ol 6.571, 7.200, 8.303, 9.39 
Propionaldehyde 6.1352 
Propionamide 6.1353, 8.1091 
Propionate ion 7.496, 8.1092, 9.112 
Propionate ion, 2,2-dimethyl- 7.553, 8.1231 
Propionic acid 6. 1354, 7.497, 8.1093 
Propionic acid, 2,2-dimethyl- 8.1232 
Propionitrile 7.498, 8.1094, 9.113 
Propiophenone, 2-(N-formylamino )-3' -amino- 8.957 
Propyl acet.ate 8.1095 
Propyl alcohol 7.492, 8.1089, 9.110 

Propylamine 6.1355, 8.1096 
Propylammonium ion 6.1356, 8.1097 
n-Propyl bromide 6.689 
n-Propyl chloride 6.750 
Propylene 7.499, 8.1098 
1,1' -Propylene-2,2' -bipyridinium 6.1482 
Propylene carbonate 6.1357 
Propylene glycol 8.1087 
Propy lene glycol carbonate 6.1357 
Propy lene oxide 8.632 

Propyl gallate 8.1099 
Propyl iodide 6.1103 
Propyl 3,4,5-trihydroxybenzoate 8.1099 
2-Propyn-l-ol 6.1351 
Protamine sulfate 10.115 
Protease Type VII 10.132 
Protocatechualdehyde 6.846, 8.665 

Protoporphyrin IX, dimethyl ester 8.1100 
Protoporphyrin IX-Myoglobin complex 10.116 
Prot.oporphyrin iron(lI) eomplex 6.200 

Pseudocumene 7.559, 8.1238, 9.133 
Psoralen, 4' ,5'-dihydro- 6.843 
Psoralen, 8-methoxy- 6.1165, 8.897 
Psoralen-thymine 4' ,5' -adduct 6.1358 
Pteridine 6.1359 
2,4-Pteridinedione 6.1123 
4-[3IlJPteridinone, 2-amillo- 6.1360 

Pterin 6.1360 
Pteroylglutamic acid 6.951, 8.670 
Purine 6.1361. 8.1101 
Purine, conjugate diacid 7.500 
Purine, 2,6,8-trihydroxy- 6.1497, 8.1255 
Purine-2,6-dione, 3,7-dihydro- 6.1513, 8.1266 
IH-Purine-2,6-dione, 3,7-dihydro-l,3,7-trimethyl-

6.709, 8.423 
2H-Purine-6-thione, 1,7-dihydro- 8.872 
Purin-6-one, 2-a.mino-l,7-dihydro- 6.1039, 8.755 

Purin-6{1H)-one, 9-~-D-riboruranosyl- 8.820 
Purin-6(1H)-one 6.1084, 8.807 
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Purpurate ion 8.987 
Pyrazine 6.1362 
Pyrazine, conjugate diacid 7.501 
I-Pyrenamine 10.6 
Pyrene 10.117 
I-Pyrenebuf;anoic acid 10.118, 8.1102 
I-Pyrenecarboxaldehyde 10.119 
Pyrenesulfonate ion 6.1363 
Pyrenesulfonic acid 10.120 
lO-(l-Pyrenyl)dodecanoic acid 10.121 
Pyridazine 6.1364 
Pyridazine, conjugate diacid 7.502 
Pyridazine-3,6-diol 8.856 
Pyridine 6.1365, 7.505, 8.1103 
Pyridine, 2-amino- 8.319 
Pyridine, -i-a.mino- 8.320 

Pyridine, 2-benzoyl- 6.640 
Pyridine, 3-benzoyl- 6.641 
Pyridine, 4-benzoyl- 6.642 
2-Pyridinealdoxime, N-methyl- 6.1366, 7.504, 8.1108 
4-Pyridinealdoxime 7.503 
4-Pyridinecarboxaldehyde, 3-hydroxy-5-

(hydroxymethyl)-2-methyl-, 5-phosphate 6.1370, 

8.1117 
Pyridine-4-carboxamide, conjugate acid 8.1110 
3-Pyridinecarboxamide 6.1244, 8.977 
4-Pyridinecarboxamide 6.1368, 8.1109 
2-Pyridinecarboxy)ate ion 6.1367, 8.1111 
3-Pyridinecarboxylate ion 6.1247, 8.982 
4-Pyridinecarboxylate ion 6.1369, 8.1112 
3-Pyridinecarboxylate ion N-oxide 8.983 
4-Pyridinecarboxylate ion N-oxide 8.1113 
3-Pyridinecarboxylic acid, conjugate acid 7.452 
3-Pyridinecarhoxylic acid 8.984 
Pyridine-ds 8.1104 
3,4-Pyridinedimethanol, 5-hydroxy-6-methyl- 6.1371, 

8.1119 
3-Pyridinemethanol , 4-( aminomethyl)-5-hydroxy-6-

methyl-,5-phosphate 8.1118 
Pyridine-N-oxide 8.1107 

Pyridini urn, 1- [( 2-car boxy -8-oxo-7 - [( 2- thieny lacety 1) 
amino]-5-thia-l-azabicyclo[4.2.0]oct-2-en-3-yl] 
IDPthyI]-, hydroxidp 6_717 

Pyridinium ion 7.506, 8.1105 
Pyridinium ion, 3-aminocarbonyl-l-methyl- 6.1208 
Pyridinium ion-d5 8.1106 
3-Pyridinol 8.1114 
2-Pyridone 8.1115 
4-Pyridone 8.1116 
Pyridoxal 5-phosphate 6.1370, 8.1117 
Pyridoxamine-5-phosphate 8.1118 
Pyridoxine 6.1371, 8.1119 
a-(2-pyridyl)-tert-butyl nitrone 6.1372, 8.1120 
a-{3-Pyridyl)-tert-butyl nitrone 6.1373, 8.1121 
a-{4-Pyridyl)-tert-butyl nitrone 6.1374, 8.1122 
a-(2-pyridyl l-oxide)-N-tert-butylnitrone 8.1123 
a-{3-pyridyll-oxide)-N-tert-butylnitrone 6.1375, 

8.1124 
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a-(4-pyridyl l-oxide)-N-tert-butylnitrone 6.1376, 
7.507, 8.1125 

Pyrimidine 6.1377, 8.1126 
Pyrimidine, 2-amino- 6.584, 8.321 
Pyrimidine, conjugate monoa.cid 7.508 
Pyrimidine, 5,6-dihydro-2,4,6-trihydroxy-5-methyl-5-

nitro- 6.1076 
Pyrimidine, 5,6-dihydro-2,4,6-trihydroxy-5-methyl-5-

nitro-, conjugate base 6.1077 
Pyrimidine, 2,4-dihydroxy-5-methyl- 6.1460, 7.546, 

8.1202 
Pyrimidine, 2,4,6-trihydroxy-, conjugate base 6.618, 

7.221 
Pyrimidine-4-carboxylate ion, 3-bromo-2,6-dioxo-

6.684, 8.389 
Pyrimidine-4-carboxylate ion, hexahydro-2,6-dioxo-

6.842, 8.549 
4-Pyrimidinecarboxylic acid, 7.250 
4-Pyrimidinecarboxylic acid, 2,6-dioxo-l,2,3,6-

tetrahydro- 7.463 
5-Pyrimidinecarboxylic acid, 2,6-dioxo-l,2,3,6-

tetrabydro- 7.411 
4,6-Pyrimidinediol 8.565 

2,4-Pyrimidinedione, 6-amino-5-(I3-D-
glucopyranosyloxy)- 8.460 

2,4-Pyrimidinedione, 5-bromo- 6.694, 7.256, 8.397 
2,4-Pyrimidinedione, 5-chloro- 6.758, 7.288, 8.454 
2,4-Pyrimidinedione, hexahydro-5-methyl- 7.329, 

8.550 
2,4-Pyrimidinedione, 5-nitro- 6.1290, 8.1015 
2,4(lH,3H)-Pyrimidinedione 6.1494, 7.566, 8.1252 
2,4,5,6-Pyrimidinetetrone 6.570 
2,4,6-Pyrimidinetrione, 5- [(hexahydro-2,4,6-trioxo-5-

pyrimidillyJ)imino] ion (1-) 8.987 
2-Pyrimidinone,4-amino- 6.809, 7.316, 8.503 
2-Pyrimidinone,4-amino-l-methyl- 6.1185 
2-Pyrimidinone, 5-amino-l-methyl- 6.1186, 8.924 
Pyrocatechol 8.430 
Pyrophosphate ion 6.345, 8.175 
Pyrrole 6.1378, 8.1127 

Pyrrolidine 6.1379 
2-Pyrrolidinecarboxylic acid 6.1345, 8.1082 
2-PyrrolidinerarhoyY1ir adelJ 4-hyelroyY- 6_1081. 8_801 

Pyrrolidinium ion 8.1128 
Pyrrolidone, N-vinyl- 6.151', 8.1264 
2-Pyrrolidone 6.1380,8.1129 
1-Pyrroline-l-oxyl, 2-carboxy-5,5-dimf!t.hyl- 8.428 
I-Pyrroline-l-oxyl, 5,5-dimethyl- 6.882, 7.339, 8.612 
IH-pyrrolo[2,1,a]isoindole-6,9-dione, 2,3-dihydro-7-

methyl-5-phenyl- 6.1217 
IH-Pyrrolo[2,1,a]isoindole-6,9-dione, 2,3-dihydro-5,8-

dimethy 1- 6.888 
IH-pyrrolo[2,1,a]isoindole-6,9-dione, 2,3-dihydro-5-

ethoxycarbonyl-7-methyl- 6.921 
IH-Pyrrolo(2,1,a]isoindole-6,9-dione, 2,3-dihydro-5-

ethoxycarbonyl-7 -methyl-8-methoxy- 6.920 
Pyruvate ion 6.1381, 8.1130 
Pyruvonitrile 6.1382 
Quinone 6.637, 7.233, 8.364 
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Quinoxaline 6.1383 
RNO 6.874, 8.603 
Rennin 10.122 
Resorcinol 8.1131 
Resorcinol dimethyl ether 7.334, 8.571 
Retinal 10.123 
Rhodamine, tetraethyl- 6.1384, 8.1132 
Rhodamine B6. 1384, 8.1132 
Rhodamine 3B 6.1385 
Rhodamine 6G 6.1386, 8.1133 
Rhodium(III) chloride 8.198 
Rhodium(III) dihydroxybis{2,2' -bipyridine) 6.396 
Hhodium(lII) tris(2,2'-bipyridine) 6.397, 7.139 
Rhodium(II) acetate 6.395 
Riboflavin 5'-(dihydrogen phosphate) 6.936, 8.663 
Riboflavine 6.1387, 7.509, 8.1134 
Riboflavine binding protein 10.124 
9-j3-D-Ribofuranosylpurin-6{1H)-one 8.820 
2-j3-D-Ribofuranosyl-a8-triazille-3,5{2H,4H)-dione 

6.613, 8.347 

Ribonuclease 10.125 
Ribonuclease-S-peptide 10.126 
Ribonuclease-S-pl'otein 10.127 
Ribonucleic acid 10.128 
Ribose 6.1388, 7.510, 8.1135 
Hibose monophosphate 6.1389, 8.1136 
Ribose-5-phosphate (1.1389, 8.113(1 

Rubidomycin 6.810 
Ruthenate{VI) ion 9.26 
Ruthenium{III) chloride 6.410 
Rntheniuro(lII) tris{2,2' -bipyridine) 6.414, 7.143 
Ruthenium{Il) dicyanobis(2,2' -bipyridine) 6.403 
Ruthenium(II) tris(2,2'-bipyridine) 6.402, 7.140, 8.201 
Saccharose 6.1411,7.520,8.1155 
Safranine 0 6.1390, 8.1137 
Sarra.nine T 6.1390,' 8. 1137 
Safrallin~ T, conjugate acid 8.1138 

Salicylaldehyde anion 8.1139 
Salicylate dianion 9.114 
Salicylate ion 6.1391, 8.1140 
Salicylatoeuropium(IlI) ion 6.189 
Salicylatovanadium{III) ion 6.467 
Salicylic acid 7.511,8.1141 
Salnarium(IIJ) ion 6.432 
Samarium(II) ion 8.221 
Sarcosine 6.1392 
Sarcosine, conjugate acid 7.512 
Sarcosine anhydride 6.1393, 8.1142 
Sarcosylglycine 6.1394 
Sarcosylglydne, negative ion 6.1395 
,),-Schardinger dextrin 10.27 
Sebacic acid 8.1143 
Selenate{VI) ion 6.430, 7.153, 8.220, 9.30 
Selenious acid 7.149, 8.217 
Selenite{IV) ion 6.429, 7.151,8.219, 9.29 
Selenocystine 6.1396, 8.1145 
Selenodicysteine 8.1144 
Selenomethionine 6.1397, 8.1146 
Selenourea 6.1398, 7.513, 8.1147 

Senecioic add 6.856 
Serine 6.1399, 8.1148 
S.erine, N-acetyl- 8.269 
Serine, conjugate acid 7.514 
Silver(II) t.<>trakis(4- N-met.hylpYl"1dy1)porphyr1n 6.6 
Silver(I1) tetrakis(v-su lfonatophenyl}porp hyrin 6.7 
Silver(III) tetrakis{p-sulfonatophenyl)porphyrin 6.8 
Silver(I) ion 6.1, 7.1, 8.1 
Sinapinate ion 8.785 
Skat,ole 6.1202, 8.938 
Sodium ion 6.296 
Sodium lauryl sulfate 10.50 
Sodium mt>taphosphate 6.340, 8.170 
Sodium polyphosphite 6.340, 8.170 
trans,trans-Sorbate ion 6.1046 
trans, trans-Sorbic acid 6.1047 
Sorbitol 6.1400 
Spiro[isobenzofllran-l(3Il),9'-[9H]xanthen-3-one, 3' ,7'-

dihydroxy-, ion{l-) 6.939, 8.664 
Spiroi~QbenliQfuran-l (3H),9' [9H]xanthen-3-one, 3',6'

dihydroxy-2',4',5',7'-tetraiodo-, ion(2-) 6.911, 
7.345 

Spiroisobenzofuran-l{3H),9' [9Hlxanthen-3-one, 
2' ,4' ,5' ,7'-tetrabromo-3' ,6'-dihydroxy- 6.907, 8.629 

Stachyose 6.1401, 8.1149 
Stanna.te{IV) ion 6.440 
Starch, waxy 10.7, 10.129 

Stearate ion 6.1402 
Stellacyanin 10.130 
Styrene 6.1403, 7.515, 7.516, 8.1150 
Su beric acid 8.1151 
Subtilisin 10.131 
Subtilisin B 10.132 
Subtilisin BPN' 10.132 
Subtilisin Novo 10.132 
Sucdnamide 6.1404 
Succinate ion 6.1405, 7.517, 0.115 

Succinic acid 6.1407, 7.518, 8.1152 
Succinic dia.mide 6.1404 . 
Succinimide 6.1408 
Succinonitrile 6.1409, 7.519, 8.1153 
Succinylcytochrome C 10.35 
Succinyl peroxide 6.1410, 8.1154 
Sucrose 6.1411, 7.520, 8.1155 
Sulfacetamide 6.1412,8.1156 
Sulfaguanidine 6.1413, 8.1157 
Rn tfamat,p ion 6.290 
Sulfanilamide 6.1414,8.1158 
Sulfa.nilarnide, N' -acetyl- 6.1412, 8.1156 
Sulfanilamide, N'-{2-guanidinyl)- 6.1413,8.1157 
Sulfanilate ion 6.1415, 8.1159' 
Sulfanilic acid 6.1416, 7.521 
Sulfasuccidine 6.1417,8.1160 
Sulfasuxidine 6.1417, 8.1160 
Sulfate(l-), trioxo- 5.14 
Sulfate ion 6.419 
Sulfathiazole 6.1418, 8.1161 
Sulfatoindium(III) ion 6.255 
Sulfatoiron{III) ion 6.208, 7.80 
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Sulfatothorium(IV) ion 6.450 
Sulfinylbisbenzene 8.624 
1,1' -Sulfinylbisbutane 8.524 
1,l'-Sulfinylbisethane 8.542 
Sulfinylbismethane 6.884, 7.340, 8.614 
2,2' -Slllfinylbis{2-methylpropane) 8.525 
1,1' -Sulfinylbispropane 8.625 
2,2' -Sulfinylbispropane 8.569 
2,2' -Sulfinyldiethanol 8.1162 
Sulfite ion 6.417, 8.208, 9.27 
Sulfite radical ion 5.14 
p-Sulfodiphenylpicrylhydrazyl 6.1419 
Sulfur hexaHuoride 6.418 
Superoxide dismlltase 10.133 
Syring ate ion 8.784 
TMPD 5.1433, B.1184 

Tartaric acid 7.522, 8.1163 
Tartrate ion 8.1164 . 
Tutl'onie acid 7.523 
Taurocholate ion 6.1420 
Technetate{VII) ion 6.445, 7.154 
Technetate{VI) ion 8.223 
TelJurate(VI) ion 6.448, 7.156 
TelJuric acid 6.447 
Tellurite(IV) ion 6.446, 7.155, 8.224 
Terbium(IIl) ion 6.443 
Terephthalate ion 6.1342, 8.1078 
Terephthalonitrile 6.835, 7.326, 8.530 
Tetraammineaquacyanocobalt(UI) ion 6.105 
trans-Tetraamminebis(hydroxy )platinum(IV) ion 6.376 
TetraamIilinecadmillm(I1) ion 6.41 
Tetraamminecobalt(IlI) iOIl 6.83, 7.21 
Tetraamminecopper(II) ion 6.168 
Tetraamminedibromocobalt(III) ion 7.26 
Tetraamminedibromorhodium(III) ion 6.391 
Tetraamminedichlorocobalt(III) ion 7.30 
TetraamminediHuorocobalt(III) ion 7.35 
Tetraamminenickel(II) ion 6.300 
Tetraammineplatinum(I1) ion 6.364, 7.131, 8.180 
Tetraamminezinc(II) ion 6.479 
1,4,8,12-Tetraazacyclopentadecanenickel(II) ion 6.306, 

8.139 
1,4,S,11-Tetraa.zacyclotetradeca.necadmium(II) ion 

6.45,8.29 
1,4,8,11-Tetraazacydotetradecanemercury{II) ion 

6.235, 8.107 
1,4,8,11-Tetraazacyclotetradecanenickel(II) ion 6.305, 

8.138 
1,4,8,11-Tetraazacyclotetradecanezinc(II) ion 6.481, 

8.239 
1,4,7,10-Tetraazacyclotridecanenickel(II) ion 6.304, 

8.137 
2' ,4' ,5' ,7'-Tet.rabromofluorescein dianion 6.907, 8.629 
3' ,3" ,5' ,5"-Tetrabromophenolsulfonephthalein 6.695, 

7.257 
Tetrabutylammonium ion 6.1421,8.1165,9.116 
Tetrabutylphosphonium 7.524, 8.1166 
Tetrachloroaurate(III) ion 7.3 
Tetrachloro-l ,4-benzoquinone 10.20 
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Tetrachloroethylene 6.1422, 8.1167 
Tetrachloropalladate(ll) ion 6.358, 8.178 
Tetrachloroplatinate(II) ion 6.371, 8.188 
Tetrachlorotballate(IIl) ion 7.164 
1,2,4,5-Tetracya.nohE'nzene 10.134 
Tetracyanocadmate(lI) ion 6.48 
Tetracyanocuprate(II) ion 6.171 
Tetracyanoethylene 6.1423 
Tetracyanonickelate(II) ion 6.315, 7.113, 8.148 
Tetracyanopalladate(II) ion 6.359 
Tetracyanoplatinate(II) ion 6.372, 8.189 
Tetracyanozincate(II) ion 6.482 
Tetracycline, conjugate acid 6.1424, 7.525, 8.1168 
a-Tetradecy l-w-(sodiumsulfonato )tri( oxyethylene) 

8.1169 
Tetraethylammonium ion 6.1425, 8.1170, 9.117 
1,2,3,4-TetraHuorobenzene 6.1426, 8.1171 
Tetrafluoroborate(IIl) ion 6.25 
Teirafiuorohydroquinone 8.1172 
Tetraglycinamide 8.729 
Tetraglycinamide, conjugate acid 6.1008, 8.730 
Tetraglycine 8.731 
Tetraglycine, negative ion 6.1007 
Tetra(glycy lhistidine )tetracopper(II) complex 6.181 
1,2,3,6-Tetrahydrobenzoic acid 7.301 
Tetrahydroborate(III) ion 8.7 
6,7 ,8,9-Tetrahydro-2,13-dimethyldipyrido[l,2-a:2',1'

c][l,4Jdiazocinediium 6.885 
6,7,8,9-Tetrahydrodipyrido[1,2-a:2',1'-

cJ[1,4Jdiazocinediium 6.1430 
Tetrahydrofllran 7.526, 8.1173 
1,2,3,4-Tetrahydro-l-naphthol 8.1174 
Tetrahydropyran 8.1175 
6,7,8,9-Tetrahydro-2,3,12,13-tetramethyldipyrido[I,2-

a:2',I' -c][1,4]diazocinediium 6.1438 
Tetrahydrothiophene 8.1176 
Tetrahydrothiophene oxide 8.1183 
Tetrahydroxozincate(II) ion 6.478 
Tetrahydroxysuccinate ion 8.1177 
Tetraiodocadmate(II) ion 6.47 
TetraiodoHuorescein dianion 6.911, 7.345 
a,a,a,i3-Tetrakis( N-methylisonieotinamidophenyl) 

porphinatoiron(III) ion 6.219 

a,a,a,i3-Tetrakis{ N-methylisonicotinamidophenyl) 
porphinatomanganese(III) ion 6.276 

Tetrakis{ 4-N-methy lpyridy l)porphinatoC'adm ill m (II) 
ion 6.55 

Tetrakis( 4-N-methylpyridyl)porphinatocopper(II) ion 
6.182 

Tetrakis( 4-N-methylpyridy l)porphinatoiron(III) ion 
6.215,8.99 

Tetrakis( 4-N-methy Ipyridyl)porphinatolead(II) ion 
6.353 

Tetrakis( 4-N-methy lpyridyl )porphinatomanganese(III) 
ion 6.274 

Tetrakis( 4-N-methy Ipyridy I )porphinatomanganese(II) 
ion 6.270 

Tetrakis(4-N-methylpyridyl)porphinatopalladium(II) 
ion 6.360 
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Tetrakis( 4- N-metbylpyridyl)porphinatosilver(II) ion 
6.6 

Tetrakis( 4-N-meihylpyridy l)porphinatotin(IV) ion 
6.437 

Tetrakis(4-N-methylpyridyl)porphinatozinc(II) ion 
6.488 

Tetrakis(4-pyridyl)porphinatomanganese(III) ion 
6.273, 8. 119 

Tetrakis(4-pyridyIJporphinatotin(IV) ion 6.436 
Tetrakis(p-sulfonatophenyl)porphinatoargentate(lI) ion 

6.7 
Tetrakis(p-sulfonatophenyl)porphinatoargentate(III) 

ion 6.8 
Tetrakis(p-sulfonatophenyl)porphinatocadmate(II) ion 

6.56 
Tetra.kis(p-sulfonatophenyl)porphinatocobaltate(II) ion 

6.78 
Tetrakis(p-sulfonatopheny)porphinatocuprate(II) ion 

6.183 
Tetr akil5(p-l5ulfonatopheny I )porp hinatolerr ate (III) ion 

6.217, 8.100 
Tetrakis{p-sulfonatophenyl)porphinatomanganate(II) 

ion 6.271 
Tetrakis(p-sulfonatophenyl)porphinatomanganatc(III) 

ion 6.277 
Tetrakis(p-sulfonatophenyl)porphinatopalladate(II) ion 

6.361 
Tetrakis(p-su lfonatophenyJ)porphinatosta.nnate(IV) ion 

6.439 
Tetr akis(p-sulf on atop heny I )porp hina tozinca te(II) ion 

6.489, 7.168, 8.242 
Tetrakis(p-sulf on atop heny 1 )porp hinatozincate(II) ion, 

triplet state 5.15, 5.15.2 
Tetrakis(p-sulfonatophenyl)porphine 6.1427 
Tetrakis [4-N-{3-sulfon atop ropy J)pyridyl] 

porphinatozinc(II) 6.490 
Tetrakis-4-( N,N,N-trimethylammonio) 

phenylporphinezinc(II) ion 6.487 
Tetrakis-4-(N,N,N- trimethy lammonio ) 

phenylporphinatomanganese(III) ion 6.272 
Tetrakis-4-( N,N,N-trimethy lammonio) 

phenylporphinatoiron(III) ion 6.214, 8.98 
0.-Tetra)ol 8.1174 
1,2,4,0-Tetramethoxybenzene 7.r:i27, 8. 1178 

N;2,2,2-Tetramethylaceta.mide 8.952 
Tetramethylammonium ion 6.1428, 8.1179, 9.118 
1,2,3,4-'fetramet},ylhenzene 7.528, 8.1180, 9.119 

1,2,3,5-Tetramethylbenzene 7.529,8.1181,9.120 
1,2,4,5-Tetramethylbenzene 7.530, 8.1182, 9.121 
N,N,N' ,N-Tetramet.hylbenzidine 6.1429 
1,3,7,8-Tetramethy Ibenzo[g]pteridine-2,4( 1H,3H)-dione 

6.871 
Tetramethyl-1 ,4-benzoquinone 6.906 
2,2,5,5-Tetrametbyl-3-carbamidopyrrolidin-1-oxyl 

6.712, 7.268, 8.425 
2,2,5,5-Tetramethyl-3-car bamidopyrroline-l-oxy I 

6.713, 7.267, 8.426 
N,N,N ,N -Tetramethy 1-1 ,2-diazenedicarboxamide 

6.617, 8.350 

1,3,5,8-Tetramethyl-2,4-divinylporphine-6,7-dipropionic 
acid ferrichloride 6.222, 7.88 

1,1 '-Tetramethylene-2,2'-bipyridinium 6.1430 
Tetramethylene sulfide 8.1176 
Tetramet.hylene sulfoxide 8.1183 
4,5,4' ,5' -Tetramethyl-l,1' -ethylene-2,2' -bipyridinium 

6.1431 
1,2,3,5-Tetramethylisoindole-4,7-dione 6.1432 
N,N,N,N -Tetramethyl-p-phenylenediamine 6.1433, 

8.1184 
N,N,N' ,N -Tetramethyl-p-phenylenediamine, conjugate 

diacid 7.531 
2,2,5,5· Tetramethyl-4-phenyl-3-imidazolin-1-oxyl 3-

oxide 6.1434 
1,2,5,6-Tetramethy 1-3-pheny lisoindole-4, 7 -dione 6.1435 
2,2,6,6-Tet.ramethylpiperidine-N-oxyl 6.1436, 7.532, 

8.1185 
2,2,6,6-Tetramethyl-4-piperidone N .. oxyl 6.1437, 

7.533,8.1186,9.122 
(2,3,9,10-Tetramt::tbyl-l,4,8,11-tetcaazacyclutetcadeca-

1,3,8,10-tetraene)cobalt(II) ion 6.72 
1,4,8,11-Tetramethyl-1,4,8,1l

tetraazacyclotetradecanenickeI'(II) ion 6.307 
4,5,4' ,5' -Tetramethy)-l,l' -tetramethylene-2,2'

bipyridinium 6.1438 
4,5,4' ,5' -Tetramethyl-l,l' -trimethylene-2,2'-

bipyridinium 6.1439 
1,1,3,3-Tetramethylurea 8.1187 
Tetranitromethane 6.1440, 7.534 
Tetraphenylphosphonium ion 6.1441, 7.535, 8.1188 
Tetrapropylammonium ion 6.1442, 8.1189, 9.123 
Tetraquat 6.1430 
3,10,17,24-Tetrasulfophthalocyaninecobalt(II) ion 

dimer 6.80, 8.42 
3,10,17,24-Tetrasulfophthalocyaninecopper(II) ion 8.82 
Tetrathionate ion 6.421 
Tetronate ion 6.1443, 8.1190 
Thalamyd 6.1444, 8.1191 
ThaHium(IIJ) chloride 7.163 
Thallium{III} ion 7.160 
Thallium(I) ion 6.453, 7.159, 8.226 
Theobromine 6.1445, 8.1192 
Theophy lline 6.1446, 8.1193 
4-Thia-l-azabicyclo[3.2.0]heptane-2-carboxylic acid, 6-

(acetyl amino )-3,3-dimethyl-7 -oxo- 6.1215 
4-Thia-l-a.zabicyclo[3.2.0]heptane-2-carboxylic acid, 6-

r{carboxyphenylacetyl)aminoJ-3,3-dimethy 1-7 -oxo-
6.714 

4-Thia-1-azahicyclo[3.2.0]heptane-2-carhoxylic add, 6-
[(2,6-dimethoxybenzoyl)amino]-3,3-dimethyl-7-oxo-
6.1153 

4-Thia-l-azabicyclo[3.2.0]heptane-2-carboxylic acid, 
3,3-dimethyl-7-oxo-6-[(phenyiacetyl)aminoJ- 6.652, 
8.369 

4-Thia-1-azabicyclo[3.2.0]heptane-2-carboxylic acid, 6-
[[[3- (2-chloropheny 1 )-5-methy 1-4-
isoxazoly I]car bony 1] amino ]-3 ,3-dimethy 1- 6.766 
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4-Thia-l-azabicyclo[3.2.0]heptane-2-carboxylic acid, 
3,3-dimethyl-7 -oxo-6- [(phenylacetyl)amino]-, methyl 
ester 6.653 

4-Thia-l-azabicyclo [3.2.0] heptane-2-carboxylic acid, 
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)aminoJ-, 
6.1318 

4-Thia-l-azabicyclo[3.2.0]heptane-2-carboxylic acid, 
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino]-, 
(acetyloxy)methyl ester 6.1306 

5-Thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid, 
3- [( acetyloxy )methyl]-8-oxo-7 -[(2-
thienylacetyl)amino]- 6.719 

5-Thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid, 
3-[(acetyloxy)methyl]-7-[(5-amino-5-carboxy-l
oxopentyl)amino]-8-oxo- 6.718 

G-Thja-l-azabkyclo[4.2.0]ocL-2-ene-2-carboxylic acid, 
3- [( acetyloxy )methyl]-7 -amino-8-oxo- 6.579 

Thiamine cation 6.1447, 7.536, 8.1194 
Thiazole 6.1448 
4-Thiazolidinecarboxylic acid, 5,5-dimethyl-2-

[[(phenylacetyl)amino]methyIJ- 6.654, 8.370 
Thiazolium, 3-[(4-amino-2-methyl-5-

pyrimidinyl)methyl]-o-(2-hydroxyethyl)-4-methyl-
6.1447, 7.536, 8.1194 

(4-Thiazolylsulfamoyl)succinanilic acid 6.1417,8.1160 
N'-(2-Thiazolyl)sulfanilamide 6.1418,8.1161 
Thieno[3,4,d]imidazole-4-pentanoic acid, hexahydro-2-

oxo- 8.375 
7-(2-Thienylacetamido )cephalosporanic acid 6.719 
Thioacetamide 7.537 
Thiobarbituric acid 6.1449 
Thiocyanate ion 6.39, 7.12, 8.26, 9.6 
Thiodiacetate ion 6.1450 
Thiodiacetic acid 7.538, 8.1195 
Thiodiglycolic acid 7.538, 8.1195 
3,3'-Thiodipropionate ion 6.1451 
Thioglycolate ion 6.1452, 8.865 
Thioglycolic acid 7.420, 8.866 
Thiolactate ion 6.1142, 8.869 
Thiolactic acid 6.1144, 7.424, 7.425 

Thiomalic acid 7.428 
Thionine, neutral 6.1454 
Thionine ca.tion 6.1453, 7.539 

Thiophene 6.1455, 7.540, 8.1196 
Thiophene, 2-nitro- 6.1287 
7 -(Thiophene-2-acetamido)cephalosporin 6.719 
Thiophenol 7.541 
Thiopbenoxide ion 6.1456 
6-Thiopurine 8.872 
Thiosulfa.te ion 6.420, 7.146, 8.210, 9.28 
Thiourea 6.1457, 7.542, 8.1197 
Thorium(IV) ion 6.449 
Threonine 6.1458, 8.1198 
Threonine, conjugate acid 7.543, 8.1199 
Thulium(III) ion 6.455 
Tbulium(II) ion 8.227 
Thymidine 7.544, 8.1200 
Thymidine 5'-monophosphate 6.1459, 7.545, 8.1201 
5' -Thymidylic acid 6.1459, 7.545, 8.1201 
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Thymine 6.1460, 7.546, 8.1202 
Thymine, negative ion 6.1461, 9.124 
Thymine dimer 6.1462 
Tin{II) ion 8.222 
Tin(IV) tetrakis(4-N-methylpyridyl)porphyrin 6.437 
Tin(IV) tetrakis(4-pyridyl)porphyrin 6.436 
Tin(IV) tetrakis(p-suifonatophenyl)porphyrin 6.439 
Tiron dianion 8.1203 
Titanium(III) ions 7.157, 8.225 
Titanium(IV) ion 7.158 
m-Toluate ion 6.1463, 9.125 
o-Toluate ion 6.1464, 9.126 
p-Toluate ion 6.1465, 8.1204, 9.127 
Toluene 6.1466, 7.547, 8.1205, 9.128 
Toluene, 2,3-dihydroxy- 6.850, 8.567 
Toluene, 3,4-dlhydroxy- 7.332 

Toluene, a,a,u-trifiuoro- 6.1479 
2-Toluenesulfonate ion 8.1208 
3-Toluenesulfonate ion R 12D7 

4-Toluenesulfonate ion 6.1467, 8.1206 
a-Toluenethiol 6.651 
p-Toluidine 9.129 
4-Tolunitrile 6.1468, 7.548, 8.1209, 9.130 
m-Tolyl-I3-D-glucopyranoside 6.1469, 8.1210 
0-Tolyl-J3-D-glucopyranoside 6.1470, 8.1211 
p-Tolyl-I3-D-glucopyranoside 6.1471, 8.1212 
Transferrin, dicobaltic complex 10.135 
Transferrin, dicupric complex 10.136 
Transferrin, diferric complex 10.137 
Transferrin, dimanganic complex 10.138 
as-Triazine-3,5(2H,4I:l)-dione 6.612, 8.346 
Tribromine ion 6.28 
Tributylamine 8.1213 
Tributyl(methyl)ammonium ion 8.1214, 9.131 
Tributyl phosphate 8.1215 
Trichlorine anion 7.15 
Trichloroacetate ion 6.1472 
2,2,2-Trichloroethanol 8.1216 
Trichloroethylene 6.1473, 8.1217 
TrichloroHuoromethane 6.1474, 7.549 
2,4,6-Trichlorophenyl-l3-D-gi ucopyranoside 8.1218 
Trichlororhodium(III) 8.198 
a,a,a- Trichlorotoluene 6.1475 

Trichromatochromate(III) ion 6.162 
Tricine 8.780 
Triethanolamine 8.990 
Triethyla.mine 8.1219 
Triethylammonium ion 8.1220 
Triethylenediamine 8.520 
Triethyl phosphat.e 8.1221 
TriHuoroacetate ion 6.1476 
1,1,1-TriHuoroacetone 6.1477 
2,2,2-Trifiuoroethanol 8.1222 
TriHuoroiodomethane 6.1478 
TriHuoromethylbenzene 6.1479 
u,u,a-Trifiuorotoluene 6.1479 
Trihydroxyaluminum(IlI) 6.9 
2,6,8-Trihydroxypurine 6.1497, 8.1255 
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2,4,6-Trihydroxypyrimidine, conjugate base 6.618, 
7.221 

Trihydroxyzincate{II) ion 6.477 
Triiodine ion 6.247, 7.95 
Trimesate ion 6.626 
Trimesic acid 7.227 
1,2,3-Trimethoxybenzene 7.550, 8.1223 
1,2,4-Trimethoxybenzene 7.551, 8.1224 
1,3,5-Trimethoxybenzene 7.552, 8.1225 
2,3,4-Trimethoxybenzoate ion 8.1226 
2,4,5-Trimp.thoxybenzoate ion 8.1227 
2,4,6-Trimethoxybenzoate ion 8.1228 
3,4,5-Trimethoxybenzoate ion 8.1229 
Trimethylacetamide 6.1480, 8.1230 
Trimethylacetate ion 7.553, 8.1231 
Trimethy lacetic acid 8.1232 
Trimethylacetonitrile 7.554 
N',N',9-Trimethyladenine 8.1233 
N',ff',N' -Trimethyladeninium 8.1234 
TrimethylamIne 7.555, 8.1230 

Trimethylammonioacetic acid 7.240 
Trimethylammonium ion 7.556, 8.1236 
Trimethylanilinium ion 7.557 
1,2,3-Trimethylbenzene 7.558, 8.1237, 9.132 
1,2,4-Trimethy lbenzene 7.559, 8.1238, 9.133 
1,3,5-Trimethylbenzene 7.429, 8.873, 9.91 
1,7,8-Trimethylbenzo[g]pteridine-2,4(lH,3H)-dione 

6.1203 . 
3,7,8-Trimethylbenzo[g]pteridine-2,4(lH,3H)-dione 

6.1204 
1,7,7-Trimethylbicyclo[2.2.1 ]heptan-2-one 6.710, 8.424, 

9.58 
Trjmethylcyclopropenium cation 6.1481 
1,1'-Trimethylene-2,2'-bipyridinium 6.1482 
Trimethylene glycol 7.490, 8.1088 
Trimethylhydrazine 6.1483 
Trimethylhydrazinium ion 6.1484 
2,4,6-Trimethyl-3-hydroxypyridine 8.1239 
2,2,4-Trimethylpentane 8.1240 
2,4,6-Trimethylphenyl-I3-D-glucopyranoside 8.1241 
1,2,5· Trimethyl-3-phenylisoindole-4,7-dione 6.1485 
Trimethylphenylphosphonium ion 6.1486, 7.560 
Trimethyl phosphate 6.1487, 8.1242 
2,5,5-Trimethyl-l-pyrroline N-oxide 8.1243 
2,4,6-Trimethyl-1 ,3,5-trioxane 8.1244 
Trinitromethyl ion 6.1487a 
2,4,6-Trinit.rophenoxide ion 6.1344 
Trinitrotrisamminecobalt(III) 7.40 
Triose reductone 8.564 
Triose reductone, conjugate base 8.563 
Triose reductone mono anion 8.563 
Trioxalatochromate{III) ion 6.158, 7.68 
Trioxalatocobaltate(III) ion 6.124, 7.57 
Trioxalatoferrate(lII) ion 7.87 
Trioxane 6.1488, 8.1245 
1,3,5-Trioxane 6.1488,8.1245 
Triquat 6.1482 
Tris 8.315 
Tris( acetylacetonato )cobalt(III) 6.134, 7.66, 8.59 

Tris( alanillato )cobalt(III) 7.63 
Tris(L-2-aminopentanoato }cobalt(III} 7.64 
Tris(2,2'-bipyrazine )ruthenium(lI) ion 6.404 
Tris(2,2'-bipyridine )chromium{III) ion 8.64 
Tris(2,2'-bipyridine )cohalt(TlI) ion 6.90 
Tr15(2,2' -bipyridine )cobalt (II) ion 6.68 
Tris(2,2 /-bipyridine )iron(IIl) ion 7.83, 8.96 
Tris(2,2 1 -bipyridine )iron(Il) ion 8.86 
Tris(2,2' -bipyridille)osmium(II) ion 8.164 
Tris(2,2' -hipyrjdin~ )rhodium(III) ion 6.397, 7.139 
Tris(2,2 /-bipyridine)ruthenium(II} ion 6.402, 7.140, 

8.201 
Tris(-2,2 /-bipyridine)ruthenium(III) ion 6.414, 7.143 
Tris(carbonato )dioxoneptunate(VI} ion 6.329 
Tris(carbonato )dioxoplutonate(VI) ion 6.384 
Triscarbonatodioxouranate{VI} ion 6.461 
Tris( dimethylglyoximato )nickelate(II) ion 9.20 
Tris(4,7-dimethyl-l,lO-phenanthroline}chromium(III) 

ion 6.148 
Tris(4,4' -diphenyl-2,2' -bipyridine)chromium(III) ion 

6.147 
Tris( 4,7 -dipheny 1-1 ,10-phenanthroline )chromium(III) 

ion 6.150 
Tris(ethylenediamine)cadmium(II) ion 6.44 
Tris(ethylenediamine)chromium(IIl) ion 6.146 
Tris(ethylenediamine)cobalt(III) ion 6.84, 7.22, 8.44 
Tris(et.hylenediamine)copper(II) ion 6.169 
Tris( ethylenediamine )lead(II) ion 6.352 
Tris(ethylenediamine)mercury{II) ion 6.234 
Tris( ethylenediamine )nickel(Il) ion 6.303 
Tris( ethy lenediamine )zinc(II) ion 6.480 
Tris(glycinat,o )aluminum(III) 6.11 
Tris(glycinato )cadmate(lI) ion 6.51 
Tris(glycinato )cobalt(III) 7.62 
Tris(glycinato)cuprate(II) ion 6.173 
Tris(glycinato )manganate(II) ion 6.267 
Tris(glycinato )mercurate(lI) ion 6.241 
Tris(glycinato}nickelate(lI) ion 6.318, 8.151 
Tris(glycinato }plumbate(II) ion 6.354 
Tris{glycinato )zincate(II) ion 6.483 
Tris(2-hydroxyethyl)ammonium ion 6.1251, 8.991 
Tris(hydroxymethy I )aminomethane 8.315 
N- [Tris(hydroxymethy])-methy I] glycine 8.780 
Tris(l,lO.phenanthroline)cobalt(III) ion 6.92 
Tris(l,lO-phenanthroline)iron(III) ion 7.84, 8.97 
Tris(1,10-phenanthroline)iron(II) ion 6.195, 8.87 
Trir::{5-phenyl-l, lO-phenn.nt.hrolinc )chrorninm(rn) ion 

6.149 
Tris{2,2' ,6' ,2" -terpyridine)cobalt{III) ion 6.91 
Tris(L-valinato )cobalt(IIl) 7.64 
Triton X-lOO 10.139 
Trolox C anion 8.805 
Tropylillm ion 7.561 
Trypaflavine cation 6.533, 8.274 
Trypsin 10.140 
Trypsinogen 10.141 
Tryptophan 6.1489,7.562,8.1246 
Tryptophan, conjugate acid 7.563, 8.1247 
Tryptophan radical cation 5.22 
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18-Tungstodiphosphate ion{7-), conjugate acid 8.232 
18-Tungstodiphosphate ion(6-) 6.470, 8.233 
18-Tungstodiphosphate iOIl{7 -) 8.231 
Tungstophosphate 8.231 
Tween 20 10.109 
Tyramine, conjugate acid 6.1490 
Tyramine, negative ion 6.1491, 8.1248 
Tyrosine 6.1492, 7.564, 8.1249 
Tyrosine, conjugate acid 7.565, 8.1250 
Tyrosine, dianion 6.1493, 8.1251 
Tyrosine radical 5.23 
Uracil 6.1494, 7.566, 8.1252 
Uracil, 1,3-dimethyl- 6.889 
Uracil, negative ion 6.1495 
Uracil-5-carboxylic acid 7.411 
Uracil dinucleotide 8.1253 

Uranium{III) ion 8.228 
Uranium{IV) ion 6.457, 8.229 
Uranyl(VI) iminodia.ceta.tp. 6_463 

Uranyl(VI) ion 6.459, 7.165 
Urea 6.1496, 7.567, 8.1254 
Uric acid 6.1497, 8.1255 
Uridine 6.1498. 8.1256 
Uridine, negat'ive ion 6.1499 
Uridine monophosphate 7.568, 8.1257 
Uridine monophospha.te, 2' ,ai-cyclic dianion 6.1500 

Uridine monophosphate, dianion 6.1501 
Uridine monophosphate, trianion 8.1502 
3' -Uridine lDonophosphate 8.1258 
Uridine 5' -monophosphate 7.568. 8.1257 
Uridine 2'(3'}-monophosphate (mixed) 8.1259 
2'(3')-Uridylic acid 8.1259 
3' -Uridylic acid 8.1258 
5' -Uridylic acid 7.568, 8.1257 
Valerate ion 7.473, 8.1045 
Va.line B.1503, 7.56Q. 8_1260 
Valine, N-acetyl, negative ion 8.270 
Valine, conjugate acid 7.570, 8.1261 
DL-Valine, negative ion 6.1504 
Valylglycine 6.1505 
Vanadate(V) ion 6.466 
Vanadium{III) salicylate 6.467 
V anadyl(IV~ ion 6.465, 8.230 
Veratrole 7.333, 8.570 
Vinyl acetate 6.1506, 7.571 

Vinyl benzoate 6.1507 
Vinyl chloride 6.1508, 8.1262 
Vinylidene chloride 6.1509, 8.1263 
Vinyl isobutyl etber 6.1510 
N-Vinylpyrrolidone 6.151', 8.1264 
Vinyl sulfonate ion 6.1512, 8.1265, 9.134 
Vitamin B2 6.1387, 7.509, 8.1134 
Vit,amin B6 6.1371, 8.1119 
Vitamin B12 6.138, 8.61 
Vitamin B12a 6.139, 8.60 
Vitamin Bc 6.951, 8.670 
Vitamin C 7.217,8.337 
Vitamin M 6.951, 8.670 
WR-l065 8.318 
Water 6.334, 7.116, 9.24 
Xanthine fS.1tH3, B.12fSfS 

Xanthine monophosphate 8.1267 
Xanthotoxin 6.1165, 8.897 
5' -X~nthylie a.cid R 1287 
Xanthylium, 9-(2-carboxyphenyl}-a,6-

bis( diethylamino )-, chloride 6.1384, 8.1132 
Xanthylium, 9-l2-(ethoxycarbonyl)phenyI1-3,6-

bis{ethylamino)-2,7-dimethyl-, chloride 6.1386, 
8.1133 

Xenoll(VI) trioxide 8.234 
m-Xylene 7.572, 8.1268, 9.135 

o-Xylene 7.573, 8.1269, 9.136 
p-Xylene 7.574, 8.1270, 9.137 
Xylenol Orange 6.1514, 8.1271 
D-Xylose 6.1515, 8.1272 
Ytterbium(III) ions 6.474 
Ytterbium{II) ion 8.237 
Yttrium(III) ion 6.472 
Zinc(II), tetrakis[4-N-(3-sulfonatopropyl)pyridyl]

porphyrin 6.490 
?:inr.{TT), tp.tn.kiR[4.N-(3.Rulfona.topl'opyl)pyridyl]-

porphyrin, triplet state 5.15.1, 5.15.2 
Zinc{II) ion 6.476, 7.167, 8.238 
Zinc(II) tetrakis(4-N-methylpyridyl)porphyrin 6.488 
ZincllI) tetrakislp-sulfonatophenyl )porphyrin 6.489, 

7.168, 8.242 
Zinc{Il) tetrakis(trimethylaminophenyl)porphyrin 

6.487 
Zinc(I) ion 7.166 
Zinc-insulin complex 10.143 
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Appendix A. Additional references Sulfite ion 687072 727008 

for eaq - reactions Sulfur hexafluoride 717395 
Thiosulfate ion 700242 690567 720611 

Reported data which have not been included in Table 
Dithionite ion 720611 

6 for tMotions of t •• - "With various substrate. mlty be 
Oithionate ion 720611 

found in the following referenc".. The references are 
Trithionate ion 72<1611 

included in Section 13 along with references to Tables 
Tetrathiollate iOll 720611 

4·10. 
PeroxodisuICate ion 650044 640046 
Scand.inm(IIf) ion 731057 

Silverll) ion Ml0436 
Tellurite(IV) ion 640045 650073 

HydroJen ar.enltt~(V) ion 850047 
E thy lenediamine tetr aac"ta.t,ot.i I."" .t~(m) io" SSIlS2& 

Gold(ll1) ion 83A085 
Octacyan.otungstate(IV) ion 697385 

Bromate ion 690567 
Tetrahydroxozincate(ll) ion 79A404 

Carbon monoxide 640048 
Acetamide 670298 

PentaammineaquaNbalt(III) ion 670098 
Acetic acid 720057 751104 

Pentaammine(pyridine)robalt(III} ion 79A213 
Acetone 710247 68<J15!1 766558 

Hexacyanocobaitate{lll) ion 650047 
Aretonitrile 730364 

Cobalticinium 790322 
N·Acetylalanine 670310 680006 

Chromium(llI} ion 751215 
N· Acetylglycinamide 731146 

Chromate ion, hydrogen 8lAH8 
Aerylamid., 890567 717345 

Pen tacyanonitrosy !chroma te(II) ion 820156 
Ae.rylonitriJe 717345 

Oopper{U) ions 700512 
Adenine 680316 

Peniev:.ya.nonit;rotJylfernde(II1} ion 82G156 
AdonogjnQ 81;0399 640044 040094 

Hydrogen ion 640091 650044 680010 6901)67 
Adenosine monophosphate 640094 

700056 700243 710475 717393 731004 
Alanine 670310 741086 

731008 751178 771157 80A116 
I3-Abnine 660011 

Periodate ion 771105 
4·Aminobenzoate ion 650739 

11ldillm(IlI) ion 660082 
Aniline 767434 

Manganese(Il) ions 650044 
Benzene 710475 700211 840138 

Ethylenediaminetetraacetatomanganate(II) ion 77A252 
Bel,.enesu]fonate ion 670098 

670299 
Benzoate ion 660160 670098 

PermanganMe ion 690567 
Benzoic add 65OfH8 730094 

PentacyanonitrosY!llIanganate(It) ion 820156 
Benzonitrile 640138 

OctacyanomolybdatelIV) ion 697385 
Benzophenone 680727 

A.iue Ion 707004 
1,4-Bt:llzoquinone 710619 701)198 

Ammonium ion 620021 
Benzyl alcohol 640138 870098 

Hydrazinlnm ion 690598 
Benzyl chloride 84A132 640138 

Nitrous oxide 640091 650494 680159 707116 
B~nzylt!im.thy\ammonium ion 680205 

717393 737673 741115 747466 SlA3SZ 
4-Bromophenol 690567 670098 720027 

82All 0 
Ii·Bromouracil 690567 

Nitrite ion 630041 670098 690567 717393 
Carbon tetrachloride 771041 630073 

750403 79G3M 
Chloroacetate ion 670098 

Nitrate ion 640044 640046 670032 670098 
2·Chlorobenzoate ion 740167 

710166 717393 727158 
3·Chlorobenzoate ion 740167 

Nickel(II) ions 7oolH2 720380 680295 667190 
4·Chlorobenloate Ion 740167 

Hydrog"n peroxide 120102 690567 6fi049d Z-Chloroethanol 650015 

7071t6 640091 
Chlorpromazine, <onj1t.g.t~ add 78A437 

Oxygen 640091 766117 650494 6901)82 727036 
Cinnamate ion 650018 

Hexaammineosmium(IIl) ion 670560 
Cyclohexanone 670098 

Dihydtogen phosphn.te ion 7203\l\} 6SIl295 667190 
Cysteamine 730276 760333 

Chloro( tetraethyldiethylenetriamine )paJladium (II) ion 
Cysteine 660011 680002 700015 717525 730286 

670560 
Cystine 680011 717525 

Tetracyanopalladate(lJI) ion 650047 
Cytidine 64{}{}44 

TetrachloroplatinatelII} ion 670063 
1,4.Diazabicydo[2.2.210dane 78RI03 

Tetrachloroplatinate{II) ion 67006:J 650047 
1,1 '·DihenzyJ·4,4'·bipyridinium 761169 

Tetracyanoplatinatll{U) ion 650047 
5,5.Dimethy 1-1· pyrNHne. N-oxide 82D167 

Hexaamminerhodillm(m) ion 670560 
Dithiothreito! 80G056 

T~lD(2,Jl'.blp.YIldlue )ru th~1I1uIDIIII) Ion 7:11)41;:1 
NEthylm...Idmide &90562 

Hydrogen sullide 650013 
Fluorescein 676053 
Formamide 670098 
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Formic acid 720057 
Fumarate ion 660160 
D-Glucose-6-phosphate 78A1.46 
Glutathione, oxidized 660011 717525 
Olycine 721012 670310 741086 
Glycylglycine 670310 
Glycylglycylglycine 670310 
Imidazole 650018 
2-Mercaptoethanol 690553 730286 
Methacrylate ion 640044 717345 
Methanethiol 640151 
Methanol 707116 
Methyl methacrylate 717345 
Nitrobenzene 710580 690567 640044 
Nitrnm@than@ 670180 
4-Nitrophenol 680303 
3-Nitrophenoxide ion 660160 
p-Nitrophenyl-I3-D-glucopyranoside 710480 
Oxalacetate ion 660160 
Oxalate ion 81A148 690646 
Oxamate ion 670298 
2-0xoglutarate ion 660160 
Penicillamine 730286 
Phenylacetate ion 650018 670098 
Pheny lalanine 670098 717350 80A064 
3-Phenylpropionate ion 80A064 
Phthalate ion 660160 670098 
Phthalic acid 730094 
Propionitrile 730364 
Pyridine 690567 670098 
Pyruvate ion 660160 
Rhodamine B 676053 
Ribose 640048 
Salicylate ion 640138 660160 
Styrene 640044 
Succinate ion 660160 720027 
Succinimide 650018 
Sulfanilamide 730015 
SulCauilate ion 730270 
2,2,6,6·Tetramethylpiperidine N-oxyl 81A051 
2,2,6,6-Tetramethylpiperidone N-oxyl 8lA051 
4-Toluenesulfonate ion 710932 78G329 
Tryptophan 660011 640132 717350 767101 
Tyrosine 660011 717350 
Uracil 640044 
2-VinyJpyridine 680678 
N-Vinyl-2-pyrrolidinone 717345 

Appendix B. Additional references 
for · H reactions 

Reported data which have not been included in Table 
7 for reactions of ·R with various substrates may be 
found in the following references. The refenmces are 
included in Section 13 along with references to Tables 
4-10. 

Silver(I) ion 670550 680436 78A410 
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Arsenenous(III) acid 620018 
Bromine 670008 
Hexaamminecobalt{III) ion 650014 650085 
Pentaamminebromocobalt(III) ion 650014 
Pentaamminechlorocobalt(III) ion 65001.4 
PentaammineHuorocobalt(III) ion 65001,1 650085 
Pen taammineiodocobalt(III) ion 650014 650085 
Pentaammine(formato )cobalt(III) ion 79A250 
Copper(I) ion 840172 
Copper(lI) ion 560012 640095 650192 660138 

720264 
Fluoride ion 670099 
Iron(I1) ion' 6.30047 640049 580004 570009 

740151 
Mer~llry(I) ion dim@r 720290 
Hydrazinium ion 550004 
Nitrite ion 660010 650192 630041 640095 

620017 
Nitrate ion 720264 680343 660147 650192 

630041 640095 660114 
Hydroxide ion 650192 680693 630049 720039 
Hydrogen peroxide 720264 630043 
Oxygen 710618 
trans-Tetraamminebis(hydroxy )platinum(IV) ion 

82A074 
Thallium{I) ion 84A192 
Acetophenone 720025 660500 
Acrylic acid 741052 
Adenine 720039 710040 683038 
Adenosine 683038 
Ally 1 alcohol 680525 
Aniline 720025 720039 
Anilinium ion 720025 
Ascorbic acid 84A192 703023 
Benzene 700211 
Benzoic acid 720025 710003 
Benzonitrile 720025 700657 660500 
1,4.Benzoquinone 650192 580009 560012 
DrOllloacetic add 680525 
Chloroacetate ion 629008 
Uysteamine 730241 
1,1'-Dimethyl-4,4'-bipyridinium 84A009 83A043 
Dioxane 660422 
Ethanol 710017 710003 690051 680525 670550 

670041 670094 660010 650192 630041 
640095 620022 620087 

EU1)' l(>ne 6700·11 
Formate ion MOO24 620022 
Formic acid 620022 620033 
Glucose 680525 
Glycerol 84A192 680525 620017 620024 
Maleic acid 710040 
Methanol 720039 710003 710017 690051 

690001 680525 670550 650393 630041 
620024 

2-Methyl-2-propanol 771012 710003 630041 
640095 

Naphthalene 78A025 
Nit.robcnzcnc 660500 
Orotic acid 700567 
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Phenol 660500 720025 Et.hylenediaminetetraacetatorerrate{II) ion 78M052 
Phenylacetic acid 720025 720541 Ferrocenylacetate ion 83A126 
1-Propanol 670550 2-Carboxyethylferrocene ion(1-) 83A126 
2-Propanol 710003 710017 680525 670041 PentacyanonitrosyIrerrate(III) ion 690052 

670550 640095 620017 620024 Hydrogen 640212 627001 590028 590004 
2-Propanol-d7 760011 610100 630004 580004 570014 579007 
Pyridinium ion 720025 670251 520004 
Succinic acid 730053 710003 710017 Iodide ion 82A326 79A411 761105 710931 
Thionine 84A192 701226 690279 680209 680310 680375 
Thymine 680359 683038 680602 650099 650356 
Tryptophan 680343 710040 Periodate ion 78A443 710274 710335 
Tyrosine 680343 710040 Iodate ion 730027 720017 
Uracil 690571 640095 720039 720049 710040 Manganese(I1) ion 650395 

Octacyanomolybdate(IV) ion 731031 
Ammonia 720109 720460 

Appendix O. Additional references Azide ion 650356 7RRflflR 

for ·OH reactions 
Nitrite ion 79A411 680209 680310 670032 

660118 650356 640294 
5,7,7 ,12,14-Hexamethyl-1,4,8, l1-tetraazacyclo-

Reported data which have not been included in Table tetradecanenickel(II) ion 79A038 

8 for reactions of ·OH with various substrates may be 5,7,7,12,14-Hexamethyl-1,4,8,11-tetraazacyclo-

found in the following references. The references are tetradeca-4,11-dienenickel(I1) ion 79A038 
included in Section 13 a.long with references to Tables 5,7,7,12,14-Hexa.meihyl-l,4,8,11-ieba.a.za.eyelo-

4-10. tetradeca-1,4,8,11-tetraenenickel(Il) ion 
79A038 

Silver(II) ion 700512 Ethylenediarninetetraacetatonickelate(II) ion 78A436 
Arsenite{III) ion 650356 720173 

Hypobromite ion 697340 Hydroxide ion 650007 650219 620057 
Bromide ion 82A326 760371 720148 710137 Hydrogen peroxide 740052 737575 690379 

690279 697340 680602 660118 660423 640092 690156 620052 
660425 670131 650099 650247 650356 Hydroperoxide ion 737575 720404 
650382 640131 640294 630076 620053 Ozone 84A346 81M433 72M256 

Hydrogen cyanide 730364 Dihydrogen phosphate ion 731049 650010 
Cyanide ion 650356 Hydrogen phosphate ion 731049 700302 
Cyanate ion 766558 Pyrophosphate ion 700302 
Thiocyanate ion 84A349 84M264 82A326 81A410 Hypophosphite ion 79A378 

697218 680316 680375 680494 670461 Sulfite ion 84G092 79A411 

670555 650190 640131 Hydrogen sulfate ion 731030 690279 660029 
Bicarbonate ion 85A427 81A177 81A180 771053 650052 630048 630197 627001 570003 

731031 690379 690062 660139 Thiosulfate ion 78A427 710927 
Carbonate ion 83A389 81A177 697218 660001 Hydrogen peroxomonosulfate ion 690158 

650099 Selenite(IV) ion 650190 
Carbon monoxide 637005 Telluric acid 680356 670553 
Cerium(III) ion 720094 640294 600099 Dioxalato{ oxo )titanate(IV) ion 740521 
Chlorite ion 85A039 Thallium{I) ion 83N092 82A326 747625 660029 
Chloride ion 82A326 7!l1089 710931 690647 577001 560004 

69D218 680313 670555 650133 650356 Vanad~'l(TV) ion 660029 

640149 Acetamide 710645 660423 
Cobalt(II) ion 751027 Acetate ion 660423 650099 650356 
Chromium{III) ion 650052 630197 Acetic acid 750201 759067 739341 729162 

Copper(II) ion 81A370 710775 69D278 670461 

Nitrilotriacetocu prate(II) ion 78A320 Acetone 759067 739341 670461 670555 
Ethylenediaminetetraacetatocuprate{II) ion 80A153 660423 669002 650099 

730078 Acetone-d6 739341 

Europium(II) ion 650799 Acetonitrile 730364 660423 

Iron(II) ion 660019 670555 660645 670504 Acetophenone 660441 

640090 600099 519004 Acrylamide 670171 650099 

Tris{2,2'-bipyridine)iron{II) ion 757415 Acrylic acid 739341 
Ferrocyanide ion 766558 650007 650010 650356 Acrylonitrile 729162 

650099 Adenine 79A411 76A247 750294 680316 
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Adenosine 79A411 76A247 Oiethy 1 ether 680602 670461 660423 490002 
Adenosine diphosphate 80A313 Dihydro-6-methyluracil 741085 
Adenosine 5'-monophosphate 80A313 76A247 5,6-0ihydrothymine 750294 700567 680312 

753070 670555 5,6-Dihydrouracil 741085 700567 690571 
Adenosine triphosphate 80A313 Dirnet.hoxymethane 660423 
Adipic acid 490002 N,N-Oimethylacetamide 759067 
Alanine 730548 741086 490002 N,N-Dimethy laniline 660441 
Allyl alcohol 650387 1,1'-Dimethyl-4,4' -bipyridinium 771177 
Aniline 766558 690573 660441 650099 N,N-Dimethylformamide 759067 
Anilinium ion 83A316 2,6-Dimethyl-3-hydroxypyridine 81G199 
Anisole· 690280 680304 660441 N,N-Dimethyl-4-nitrosoaniline 680066 650356 
Anthracene 82G236 840104 5,5-Dimethyl-1-pyrroline-N-oxide 83D024 80A102 
9,10-Anthraquinone-2-sulfonate ion 771046 760037 80A176 
Arginine 730548 Dimethyl sulfide 670186 
Aspartate ion 730548 Dimethyl sulfoxide 766558 759087 
Benz[a]anthracene 82G236 84Gl04 Dioxane 82A326 766558 745144 
Benzene 820236 840104 749006 690280 660423 650388 670461 

680602 670555 660645 650010 650099 Eosin 680309 
6503R7 6503RR 670461 640115 490003 Erythritol 660423 

Benzenesulfonate ion 660441 Ethane 660265 
Benzoate ion 730094 690280 660441 Ethanol 83G 153 80A441 766558 71)9067 747265 
Benzoic acid 760311 650099 490003 730126 737575 710081 719132 700338 
Benzonitrile 700657 660441 650099 69D278 680209 680602 650010 650247 
Benzo[ a]pyrene 820236 840104 8102·17 650356 650388 670461 640131 620023 
Benzyl alcohol 690280 490002 
Benzy ltrimethy lammonium ion 680205 Ethy I acetate 670461 490002 
Biotin 763015 Ethylenediaminetetraacetate ion 766558 737575 
5-Bromouracil 670555 670555 
1,2-Butanediol 490002 Ethylenediaminetetraacetic acid 720056 729162 
1,3-Butanediol 660423 Ethylene glycol 766558 730126 670461 660423 
1,4-Butanediol 660423 490002 
2,3-Butanediol 730126 490002 N-Ethylmaleimide 690562 
1-Butanol 82M234 766558 747465 730126 Fluorescein 680172 

735253 690522 670461 660423 Folic acid 82A326 
2-Butanol 82M234 690522 670461 6604,23 Formamide 700098 
2-tert-Butyl-3-hydroxypyridine 810199 Formate ion 83D024 83G153 766558 690379 
2-tert-Butyl-6-methyl-3-hydroxypyridine 81G199 680602 670461 650099 650247 650356 
Butyric acid 490002 620023 
Chloral hydrate 490002 Formic acid 720094 690278 680602 670461 
Chloroacetate ion 660423 620023 
Chloroacetic acid 729162 670461 Fructose-1,6-diphosphate 76A252 753070 
4-Chlorobenzoate ion 740167 660441 Fructose-I-phosphate 76A252 
2-Chloronaphthalelle 82G230 84G104 81G247 Fructose-6-phosphate 76A252 
Chloroquine 83R031 Furan 83A335 730301 
Chrysene 82G236 84G104 81G247 Glucose 766558 700251 690580 670461 650247 
Citric acid 670461 Glucose-1-phosphate 753070 6905RO 
p-Cresol 760371 72G837 G I uco~e-6-p hos p hate 7!l3070 
Crotonic acid 739341 Glutathione 82A028 69D278 
Cyclopentane 81M420 Glycerol 766558 670461 660423 650::l56 
Cysteam ine 690278 Glycine 750201 730548 660423 650247 650099 
Cysteine 84A342 690278 670461 620023 490002 
Cystine 630127 Glycolate ion 660423 
Cytidine 76A247 Glycylalanine 760148 
Cytidine monophosphate 753070 Glycylglycine 7~Ol48 700099 
Cytosine 76A247 750294 Glycylglycylglycine 760148 
2' -Deoxycytidine-5' -monophosphate 753070 Glycylglycylglycine 760148 
Deoxyguanosine monophosphate 753070 Guaiacol 72G837 
2-Deoxy-D-ribose 80A313 76A247 Guanosine monophosphate 86G012 753070 
1,4-Diazabicyclo[2.2.2]octane 8lA036 2,4-Hexadienoate ion 80A388 
Diethylenetriaminepentaacetate ion 82Rl70 720169 Histidine 766558 730548 
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Hydroquinone 766558 720837 5-Nitro-2-ruraldehyde 83A335 
4-Hydroxybenzoate ion 720837 660441 Nitromethane 660423 
1-(2-Hydroxyethyl)-2-methyl-5-nitroimidazole 74R216 1-Nitronaphthalene 820236 840104 
Hypoxanthine 750294 p-Nitropheny I-J3-D-glucopyranoside 710056 
Iminodiacetate ion 760243 Oxalate ion 730020 7010rlO 6701~1 6rlO~rl6 

Indole 766558 720541 710556 Oxalic acid 750201 710542 670461 670131 
Indoline 710556 Pan tot,henate ion 82A326 
Inositol 690580 I-Pentanol 747465 670461 660423 
Iodoethane 771002 Perylene 820236 840104 
Iodomethane 690019 Phenanthrene 820236 84GI04 81G247 
Isoorotate ion 750294 Phenol 83A316 818090 779101 760311 760371 
Isopropyl acetate 490002 759193 720837 680602 660441 650099 
Lactate ion 741007 Phenoxide ion 82A169 
Lactic acid 750201 670461 490002 Phenyl acetate 660441 
Lactose 690580 Pheny lacetate ion 720541 660441 
Leucine 766558 7305d8 Phenylacetic acid 100003 
Linoleate ion 83N253 Phenylalanine 730548 690156 
Maleic acid 739341 Phosphorylcholine 753070 
Malonate ion 660423 Phthalate ion 730094 
Mannitol 79A240 p-Phthalate ion 800077 
2-Mercaptoethanol 690553 650387 Pinacol 490002 
Methane 81M420 Procaine 83R171 
Methanethlol 690553 1,2-Propanediol 670461 660423 
Methanol 82M234 810199 759067 740112 I-Propanol 82M234 759067 747265 730126 

747465 730126 730289 736068 719132 735253 690522 670461 660423 490002 
69D278 680209 680310 680602 670041 2-Propanol 840138 82A326 82M234 766558 
670555 670461 660019 660423 650010 759067 747265 730126 736068 720094 
650099 650247 650356 650375 650388 710081 719132 700104 690156 680209 
490002 670461 660019 660234 660423 650247 

Methionine 81A124 766558 730548 650356 650387 650388 490002 
4-Methoxybenzoate ion 660441 2-Propanol-d6 719132 
2-Methoxynaphthalene 820236 840104 2-Propanol-2-d 719132 660423 
4-Methoxyphenol 720837 Pyrene 820236 840104 
Methyl acetate 660423 490002 Pyridine 690280 
Methylamine 660423 4-Pyridinecarboxamide 69028Q 
Methylammonium ion 660423 Pyridinium ion 490002 
5-Methylcytosine 750294 703069 2-Pyridone 690280 
2-Methylindole 710556 4-Pyridone 690280 
3-Methylindole 710556 Pyridoxine 82A326 
Methyl methylthiomethyll5ulfoxide 82A275 0.-( 4-Pyridy I l-uxhle )-N- tert-butylnitrone 80A176 
1-Methylnaph thalene 820236 84G104 Ribose 766558 690580 670555 
2-Methylnaphthalene 820236 84GI04 Ribose-5-phosphate 79A366 76A247 753070 
2-Methyl-5-phenyl-2-pentanol 749006 Salicylate ion 72G837 6500QQ 650356 
2-Methy 1-2-propanethiol 690553 Serine 730548 
2-Methyl-1-propanol 82M234 759067 670461 Stathyose 79A36"6 

660423 Succinic add 490002 
2-Methyl-2-propano1 82M234 766!)!)8 7MIOR7 Sucrose 670461 

745144 747465 749006 730126 739105 Sulfanilamide 710128 
719132 670461 660423 650388 490002 Sulfanilic acid 730270 710128 

a-Methylstyrene 751198 Tetrahydrofuran 80A441 759067 
Naphthalene 820236 840104 810247 Thiamine 82A326 
2-Naphthoate ion 84G104 810247 Thymidine 703069 
2-Naphthol 82G236 810247 Thymidine monophosphate 75iJ070 
I-Naphthylamine 82G236 840104 Thymine 86A268 82A326 79A411 750294 
Nicotinamide 82A326 80A313 690280 703069 69D278 680359 680597 670461 
Nicotinate ion 690280 670555 650133 
Nitrilotriacetate ion 760344 Tiron 80R092 
Nitrobenzene 83A316 690280 680157 660441 p-Toluate ion 660441 

650099 490003 Toluene 730089 
4-Nitrobenzoate ion 660441 Trieth y lamine 710590 
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Triethylammonium ion 710590 490002 
2,4,6-Trimethyl-1,3,5-trioxane 80A441 
1,3,5-Trioxane 80A441 
Tryptophan 82A326 79A411 773021 730548 
Tyrosine 730548 
Uracil 86A268 750294 703069 650356 
Urea 650356 
Uridine 703069 690580 
Uridine monophosphate 80A313 753070 703069 

690580 761229 
Xanthine 750294 
Xylose 766558 
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